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LIVING 


i 1891 THE LIVING AGE enters upon its forty-eighth year, 
It has met with constant commendation and success. 
A WEEKLY MAGAZINE, it gives fifty-two numbers of sixty-four 
pages each, or more than Three and a Quarter Thousand double-col- 
umn octavo pages of reading-matter yearly. 


It presents in an inex}en- 


sive form, considering its great amount of matter, with freshness, owing 
to its weekly issue, and with a completeness nowhere else attem) ted, 


The best Essays, Reviews, Criticisms, Tales, Sketches of Travel and Discovery, Poetry, Scientific, 
Biographical, Historical, and Political Information, from the entire body 
of Foreign Periodical Literature, and from the pens of : 


The Foremost Writers. 


_ The ablest and most cultivated intellects, in every department of Literature, 
Science, Politics, and Art, find expression in the Periodical Literature of Europe, and 


especially of Great Britain. 


The Living Age, forming four large volumes a year, furnishes from the great 
and generally inaccessible mass of this literature the only compilation that, while 
within the reach of all, is satisfactory in the COMPLETENESS with which it em- 
braces whatever is of immediate interest, or of solid, permanent value. 

It is therefore indispensable to every one who wishes to keep pace with the 
events or intellectuai progress of the time, or to cultivate in himself or his family general 


intelligence and literary taste. 


“It is nearly half a century since the first volume of 
this sterling publication came from the press, and to- 
day it stands the most perfect publication of its kind 
in the world, . There is but one LIVING AGE, though 
many have essayed imitations. While their intent 
has no doubt been worthy, they have lacked that rare 
discriminating judgment, that fineness of acumen, and 
that keen appreciation of what constitutes true excel- 
lence, which make LITTELL’s LIVING AGE the incom- 

rable publication that it is. No one who has once 

come acquainted with its educating and uplifting 
qualities will ever be induced to dispense with its 
visitations.” — Christian at Work, New York. 

“TItis indispensable to intelligent people in this busy 
day.” — New- York Evangelist. 

“Many other and deservedly popular favorites have 
entered the periodical field, but none of them have 
diminished the importance of THE LIVING AGE. . 
With its aid it is possible for the busy reader to know 
something of universal literature. Indeed it may well 
be doubted whether there exists any more essential 
aid to cultivation of the mind among English-speak- 
ing people; and its importance increases with the 
ever-growing rush and hurry of modern times. . No 
one knows its value so well as the busy man who 
without it might well despair of keeping in any way 

osted as to the trend of modern thought in this day of 
immense activity.”— Episcopal Recorder, Philadelphia. 

“This periodical fills a place that no other occupies. 
. Biography, fiction, science, criticism, history, poetry, 
travels, whatever men are interested in, all are found 
here.” — The Watchman, Boston. 

“It contains nearly all the good literature of the 
time.” — The Churchman, New Fork. 

“ Like wine, it only improves with age. . The same 
amount of valuable reading cannot be found elsewhere 
for so small a sum.”— Christian Intelligencer, New York. 

“It would be cheap at almost any price.” — Ca/ifor- 
nia Christian Advocate, San Francisco, 

“It stands unrivalled.” — The Presbyterian, Phila. 

*“*No man will be behind the literature of the times 
who reads THE LIVING AGE.”—Zion’s Herald, Boston, 


“It is incomparably the finest literary production 
of modern times. In its own peculiar sphere it has 
no peer. It embraces within its scope the matured 
thoughts, on all subjects, of the greatest authors and 
ripest scholars in Europe.” — Herald and Presbyter, 
Cincinnati, 

“ There may be some things better than THE LIVING 
AGE, but if so we have not seen them. . For the man 
who tries to be truly conversant with the very best 
literature of this and other countries, it is indispensa- 
ble.” — Central Baptist, St. Louis. 

“It retains the characteristics of breadth, catho- 
licity and good taste which have always marked its 
editing. The fields of fiction, biography, travel, 
science, poetry, criticism, and social and religious 
discussion all come within its domain and all are well 
represented. . The readers miss very little that is 
important in the periodical domain.”—Boston Journal, 

“Tt may be truthfully and cordially said that it never 
offers a dry or valueless page.”—New- York Tribune. 

“No better outlay of money can be made than in sub- 
scribing for THE LIVING AGE.”—Hartford Courant. 

“One who keeps up with THE LIVING AGE keeps 
up with the thought of the day.”-— Albany Times. 

“To read it is itself an education in the course of 
modern thought and literature.”"—Buffalo Commercial 
Advertiser. 

“Coming weekly, it has a great advantage over the 
monthly magazines and reviews.” — San Francisco 
Chronicle. 

“It is one of the invaluables to those whose time is 
limited.” — Houston ( Tex.) Post. 

“In it the reader finds all that is worth knowing in 
the realm of current liverature.”-- Canada Presbyte- 
rian, Toronto. 

“It enables its readers to keep fully abreast of the 
best thought and literature of civilization.”"— Christian 
Advotate, Pittsburgh. 

“He who subscribes for a few years to it gathers a 
choice library, even though he may have no other 
books.” — New-York Observer. 


PUBLISHED WEEKLY at $8.00 a year, free of postage. 
te TO NEW SUBSCRIBERS for the year 1891, remitting before Jan. 1, the 


weekly numbers of 1890 issued after the receipt of their subscriptions, will be sent gratis. 


CLUB PRICES FOR THE BEST HOME AND FOREIGN LITERATURE. 


[** Possessed of LITTELL’s LIVING AGE, and of one or other of our vivacious American monthilies, & 
subscriber will find himself in command of the whole situation.” — Philadelphia Evening Bulletin.] 

For $10.50, Tue Livinc AGE and any one of the four-dollar monthly magazines 
(or Harper’s Weekly or Bazar) will be sent for a year, postpaid; or, for $9.50, THE 
Lrvine AGE and Scribner’s Magazine, or Lippincott’s Magazine, or the St. Nicholas. 

Rates for clubbing more than one other periodical with one copy of THE LiviNG 


AGE will be sent on application. 
ADDRESS 


LITTELL & CO., 31 Bedford St., Boston. 
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TEN-VOLUME INDEX. 


An EXTRA NUMBER of this Journal, of 


50 to 6O pp., containing an index to volumes 
XXXT to XL will be ready in January. It 
will be sent to those only who specially order 
it. Price 75 cents; to Agents, 60 cents. 
Orders are solicited as the edition will be a 
small one. 
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AMERICAN JOURNAL OF SCIENCE 


[THIRD SERIES.] 


Arr. LIV.—Long Island Sound in the Quaternary Era, 
with observations on the Submarine Hudson River Chan- 
nel; by JAMES D. Dana. With a map, Plate X. 


THE charts of the U. S. Coast and Geodetic Survey have 
made Long Island Sound and the Atlantie border a means of 
geological instruction in many ways. The recent issue by 
the Survey after new soundings, of a chart which admits of 
convenient photographic reducticn, has afforded me the oppor- 
tunity to illustrate with a map* some conclusions which I 
deduced from them many years since ; and I now take advan- 

ed 
tage of it in order to sustain or modify the views before 
presented as the new facts may seem to require. The subjects 
are: first, The Condition of Long Island Sound in the Glacial 
period ; secondly, The Origin of the channel over the sub- 
merged Atlantic border attributed to the flow of the Hudson 
River during a time of emergence. 

*This map is reduced one-half from the Coast Survey Chart No. 8a, 
entitled “ Approaches to New York: block Island to Cape May; from surveys 
of 1878 to 1883.” The omissions are a southern portion of the chart, the Light- 
houses and the information to Navigators on the margin. ‘The additions are 
Cotidal lines for the Sound, taken from a map published by Prof. Bache, Super- 
intendent of the Coast Survey, in the Report for i854, and inscribed as prepared 
by C. A. Schott, of the Coast Survey, from observations by Lieuts. C. H. Davis, 
and J. R. Goldshorough, U. 8. A.; additional bathymetric lines for the Sound, 
anda strengthening of those over the Atlantic border to make them more readily 
appreciated; and a few soundings from the larger charts of the Sound and of New 
York Harbor. The larger charts of the Sound are three in number (Nos. 114, 
115, 116), the scale ga4no. (They will be found to be of great value in the class 
room for geological illustration of tidal and sea-shore acti: n.) 

The soundings on the ap show the depth at mean low tide in fathoms up to 
3 fathoms, and in the shallower dotted portion in feet. 

Am. Jour. Sc1.—Tuirp Series, Vou. XL, No. 240.—Dec., 1890. 
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1. Tue Conpition or Lone Istanp Sounpd IN THE 
GLACIAL PERIOD. 


1. The southern of the Sound rivers in the Glacial period. 
—In .a memoir of 1869, on the “Origin of some of the 
topographic features of the New Haven Region,” (read in 
September of that year before the Connecticut Academy of 
Sciences,)* I mention the fact that along the middle third of 
the Sound, over the larger part of which the depth is 10 to 
154 fathoms, there is near the southern shore a channel of 20 
to 25 fathoms; and I further point out that this channel ends 
with strange abruptness about a mile and a half from the 
shore-line with a depth of 18? fathoms, the next soundings 
beyond being 114, 10, 9 fathoms. This abrupt termination 
oceurs thirty miles short of the outlet of the Sound, and ata 
point where the coast-line takes a N. 35° E. course, right in 
the face of this east-west channel. 

It was manifest that this channel could not be due to the 
scour of the ebb current ; for the deepest excavations of the 
tide occur, as the map shows, at the narrowings of the Sound: 
as for example, south of Norwalk, Conn., where a bank from 
Eaton’s Point, L. I., stretelies out nearly half way across the 
Sound, and occasions an increase of depth from 10-12 fathoms 
to 32, to return again just beyond to 12 and 13 fathoms; and 
south of Stratford, where there is a like effect in consequence 
of shoals ; and still more strikingly at the eastern discharge of 
the Sound, where the depth gradually increases (through the 
20 miles of narrowing) from 12-15 fathoms to 50-55 fathoms 
at the two sluice-ways between Fisher Island and Plum Island,+ 
returning again to 12-18 fathoms in the 20 miles. The trough 
along the south side of the Sound is deepened at the narrows 
south of Stratford to 27 fathoms; but it continues on eastward, 
with a depth exceeding 20 fathoms through the widest part of 
the Sound and terminates before a narrowing begins. Since 
the depth to the eastward of the termination is only 9 to 18 
fathoms, there is here an abrupt rise in the bottom of 25 feet, 
and this would have the effect of a dam, and reduce the ebb 
movement within the trough to a minimum. 

In view of these facts, I suggested in 1869 that the south-side 
channel or trough was the bed of a Sound river in the Glacial 


*Trans. Conn. Acad, Sci., ii, pp. 42-112, 1870. An Appendix containing 
extracts from this paper is annexed to the author’s separate copies of his paper 
on the Phenomena of the Glacial] and Champlain periods in the New Haven 
region. This paper is published in vols, xxvi, xxvii (1883-4) of this Journal, but 
without the Appendix. 

+ The deepest areas at these sluice-ways are left blank on the map without 
the soundings; the depths of the two at the northern sluice-way are 50 and 51 
fathoms, of the two at the southern, for the western area 53, 55 fathoms, and 
for the eastern 52, 54 fathoms. 
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period ; that the river took the drainage from western Connec- 
ticut, Long Island, and the glaciers direct ; and that the place 
of discharge was not by the distant eastern exit of the Sound, 
but across the narrow north Point of Long Island, in the 
vicinity of Mattituck, into Peconic Bay. 

Near Mattituek, as shown 
on the accompanying cut, 
there are inlets both from 
the Sound and from Peconic 
Bay which come within 1400 
yards of one another, and 
the surface between is but 
10 to 15 feet above tide- 
level. A line of hills occurs 
along the shores of the 
Sound either side of the © 


inlet, but they are only 30 — 418 
or 40 feet high (by the au- ge 


thor’s estimate). The facts 
thus appear to favor strongly 
the conclusion that the 
Sound river crossed the Point into the Bay. It was not 
possible without digging or boring to prove that such a 
channel, free from Cretaceous clays, lay buried beneath the 
sands, so that the inference is not yet wholly beyond doubt. 

2. A northeastern Sound river.—As the soundings indicate 
the waters from the drainage east of New Haven, including 
those of the Connecticut, passed out of the Sound at its east 
end. 

3. The southern Sound river-channel cut off from Peconic 
Bay by depositions of drift.—Other facts with regard to 
the soundings throw light on the method by which the dis- 
charge into Peconic Bay may have been stopped. 

My paper, of 1883, on Glacial phenomena in the New 
Haven region * points out that the ice of the Connecticut 
valley trough, or that of the lower part of the great glacier, had 
the course of+this valley for 150 miles (from New Hampshire 
to New Haven)—this being proved (1) by the abundant glacial 
scratches over the rocks, and (2) by the fact that the drift stones 
and bowlders of the valley in its southern part are 99 per cent 
trap and sandstone, the valley rocks. It was observed further, 
that the ice, as it was discharged from the confining valley 
into the open way of the Sound at and west of New Haven 
Bay, had to make there a turn of 40° to 50° eastward to bring 
it into conformity of flow with that of the general ice-mass. 

* Phenomena of the Glacial and Champlain periods about the mouth of the 


Connecticut Valley in the New Haven Region, Am. Jour. Sci., xxvi, 341, 1883, 
xxvii, 113, 1884, 


Q 
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The course of movement in the valley was S. 10°-15° W. ; the 
course outside of it, and that of the upper ice over it, S. 15°- 
35° E., S. 35° E. being the prevailing course over the higher 
lands of western Connecticut. 

It was stated also, and proved by glacial scratches, that the 
south-westing which the ice had in the valley continued for 6 
to 8 miles west of New Haven, over the Milford region, 
and was increased there to S. 34° W.; and also that Round 
Hill, west of New Haven, (R, on the map), an isolated hill 304 
feet high and 110 feet deep in bowlder-clay or till, is situated 
where the greatest crevasses would probably have been made 
in the wrenched glacier.* 

If then this change of course, bringing the bottom-ice in the 
Connecticut valley into line with the upper ice of the glacier 
took place over the region from New Haven to Milford, a large 
deposit of drift, S. 20°-35° E. from there, should be looked for 
in the Sound. This deposit is there. A line from Milford to 
Mattituck has the course S. 30° E., or that of the general gla- 
cial movement, so that the Milford-New Haven and Northville- 
Mattituck shore-lines lie in the course of the glacial stream. 
Now all the way across the Sound between these shore-lines 
there is shallow water, no soundings exceeding 16 fathoms. 
This shallowed region passes by the east extremity of the south- 
side channel. The work of deposition was mainly done. in the 
Champlain period, during the melting of the ice, and then, con- 
sequently, the southern Sound river of the glacier period had 
its channel cut off by sand deposits, like so many other streams 
of the continent. 

This course of glacier movement and deposition is shown 
further to have been a fact by the large quantity of red sand- 
stone—mostly a soft shaly variety—on the shore-hills near 
Northville, Long Island (north of Riverhead). The surface 
covered is so extensive that it looked like an outcrop of the 
Jura-Trias. The facts appear to indicate the position across the 
Sound of the line of max:mui transportation.t 

This south-side channel, if really that of a river carrying 
fresh water in the Glacial period, required a moré elevated con- 
dition than now of Long Island and the Connecticut coast. 
Evidence of such an elevation—estimated at 100 to 150 feet— 
was found in the existence of pot-holes at the sea-level in the 
gneiss or granite off the Connecticut shore, and in the depth at 
which clay occurs in the stratified drift in the shore deposits of 
New Haven Bay. Decisive proof is afforded also by the bays 
of the north side of Long Island, as suggested by Mr. E. Lewis 

* A map of the Round Hiil region is given on page 358 of the paper, vol. xxvi, 


1883. 
+ On this point see further the paper of this Journal, 1883, xxvi, 355. 
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in 1877.* These bays are marvels for size and depth, consid- 
ering that they have now no sufficient stream to make or keep 
them open. Their varying courses and complexity of form are 
unfavorable to the idea that they were made by the shove of 
the glacier against the unconsolidated sand, gravel and clay- 
beds of the island—an idea suggested by Mr. FJ. IL Merrill. + 
The great bay east of Eaton's “Neck, called Huntington Bay, 
has a “depth of 50 feet in its southwest part, and of 52 and 58 
feet in its inner eastern section called Northport Bay. The 
bay west of Lloyd’s Neck, called Oyster Bay, has a depth, just 
south of the sand-bank that nearly closes its entrance, of 63 
feet, and the inner western portion has soundings of about 50 
feet. These equal the greatest depth in New York harbor. 
The narrow Hempstead Harbor, farther west, has a depth of 
30 feet almost at its inner extremity. The depths of these 
bays have been diminishing since glacial times by the west- 
ward tidal drift, which has made shallow entrances, and by the 
transporting action of waters draining the high sand and gravel 
hills which border the bay. The most probable explanation 
of so great size and depth, and of so complex forms for these 
essentially riverless bays, is that of their excavation by under- 
glacier streams when the island was enough higher to give the 
streams the power of cutting; and of cutting not only 50 and 
60 feet below the present surface but 60 plus the amount of 
depth lost by subsequent depositions. An increase in height 
of 100 feet seems therefore to be a reasonable conclusion. 

But if the northern side bears such evidence of elevation, the 
southern should afford some corresponding facts. We find 
such apparently in the south side gravel plain and that at the 
head of Peconic Bay. This south-side plain is two-thirds as 
long as the island and nearly half as broad. ‘To the north of a 
middle east-west line—which is shown on the map, between 
Jamaica on the west and Shinecock Bay on the east—the land 
rises to 200 feet and beyond, reaching 384 feet in the most 
elevated part; and this higher land continues to the northern 
coast, where the height is mostly 100 to 200 feet; and also 
westward to Bay Ridge on the northwest coast of the island, 
on New York ‘Harbor and eastward to Montank Point, the 
southeastern cape. 

These higher lands have a basis of Cretaceous or Tertiary 
clays and other strata, which, in some places on the north side 
of the island, have a height above tide-level of 100 feet or more. 
But the surface is everywhere, though often quite sparsely, 

* Water Courses on Long Island, this Journal, III, xiii, 142. 

My own study of Long Island was made in 1875, 1876, and at that time I 
reached the conclusions here presented. 


+ Annals N. Y. Acad. Sci., iii, 341, 1886: a valuable paper ‘“‘on the Geology 
of Long Island.” 
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sprinkled with bowlders; and below, there is usually a layer 10 
to 150 feet thick of bowlder clay or till, which in some parts is 
very stony, suggesting the idea to E. Lewis, Upham, Chamberlin 
and others, that the island is the course lengthwise of a part of 
the continental terminal moraine. 

But the south-side plain, which slopes from about 100 feet 
to the sea-level, has no bowlders over it in any part; instead, 
the material is a fine yellowish gravel nearly or quite to 
the sea-level, as shown by facts from well-diggings.* The 
Cretaceous or other clays are cut off short. 

The long drainage-area at the head of Peconic Bay also, al- 
though having a range of high land and “terminal moraine” 
both on its north and south sides, and hence lying right in the 
teeth of the “moraine,” has similar characters—yellowish 
gravel and no bowlders. All the bowlders and stones that 
dropped over these regions, if there were any—and they may 
have been as many and as large as elsewhere—-are now con- 
cealed by the gravel. 

The facts may be understood if we regard the drainage area 
extending westward from the head of Peconic Bay as the course 
of a large valley occupied by the river which now, in dwin- 
dled form, empties into the bay, and that the gravel deposits 
are Quaternary beds of the Champlain period (that of melting 
and deposition), laid down over the earlier bowlder deposits. 
The same explanation will answer also for the region of the 
south-side plain where the ocean may have made at the time 
large encroachments and thus chiselled off the Cretaceous or 
Tertiary beds. Its yellow gravel is post-glacial, notwithstand- 
ing its resemblance to New Jersey pre-glacial deposits, color 
being here, as commonly, of no chronological value. 

It is thus rendered probable that during the Glacial period 
Long Island Sound, instead of being, as it is now, an arm of 
the ocean twenty miles wide, was for the greater part of its 
length a narrow channel serving as a common trunk for the 
many Connecticut and some small Long Island streams, and 
that the southern Sound river reached the ocean through Pe- 
conic Bay. Under these cireumstances the supply of fresh 
water for the Sound river would have been so great that salt 
water would have barely passed the entrance of the Sound. 

* T am indebted to a recent letter from Mr. E. Lewis (dated Brooklyn, Sept. 11, 
for the following facts:— 

Wells have been dug or bored along the plains—near the old Central R. R.— 
quite down to tide level. No Cretaceous, or any other deep beds of clay have 
been found so far as I know. The earth passed through has been sand and gravel 
in layers down as far as the wells have gone. except here and there some very 
thin clayey beds. mere crusts which are, I believe, only isolated pockets. The 
Bethpage bed does not extend southward beneath the plain, but northward. The 
same is true of similar beds at Deer Park, some six miles eastward. These are 
overlaid with drift. They form the front or southward edge of the hills and 
occur some 15 feet down at the base of the hills. 


I 
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During the subsidence of the Champlain period, the Sound 
again became an arm of the ocean, and one exceeding some- 
what the present in its dimensions. But the existing beaches, 
outside of the long sea-border bays, could not have been formed 
before the present level was attained as the Champlain period 
closed.. 


2. THE SUBMERGED’ River CHANNELS. 


The map of the Atlantic border off New York and New 
Jersey in my Manual of Geology, showing by bathymetric 
lines the course of what had appeared to me to be the 
submarine channel of the Hudson River over the shallow 
border of the ocean, first appeared in the first edition of 
the work, published in 1863, and I refer to it there (p. 441) 
as proof “that the land was once above the water with 
the Hudson River occupying the channel on its way to the 
ocean.” On page 544 of the same edition, it is added, that 
“the Connecticut River Valley is also distinct over the 
same submerged pleateau, running southward east of Long 
Island.” 

The soundings on which the bathymetric lines affording 
these deductions were based were those of the Coast Survey 
Chart of 1852. But the lines on the chart only imperfectly 
defined the so-called Hudson River channel. A little closer 
following of the registered soundings brought out the long 
loops in the lines, and these were inserted in my little map for 
the Manual, and also in a copy of the chart of the Coast 
Survey sent at the time to Professor Bache. 

Recently, in 1885, the facts bearing on the existence of the 
submerged Hudson River channel have been presented in this 
Journal by Mr. A. Lindenkohil, assistant in the U. 8. Coast and 
Geodetic Survey.* The author sustains the conclusion as to 
the channel. and presents others with regard to the “ sea-bottom 
in the approaches to New York Bay,” illustrating his paper by 
a map. 

My own further consideration of the facts bearing on the 
subject leads me now to question some points in the conclusion. 


1. THe Connecticut River CHANNEL.—As regards the ex- 
istence of a submarine Connecticut channel the evidence referred 
to is certainly unsatisfactory. The bend in the bathymetric lines 
on the accompanying map between Montauk Point and Block 
Island looks right for such an origin, and strongly so. But 
considering the effects of tidal scour during the ebb through 
the narrow passages of the Sound, briefly referred to above 
(page 426), it is plain that the channel is of this kind. Block 


* Vol. xxix, 475, 1885. The article is entitled “Geology of the Sea-bottom in 
the Approaches to New York Bay.” 
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Island and Montauk Point stretch out under water far toward 
one another, and therefore the deepening (see map) from 12 
fathoms to 27 and 30 over the narrow interval is a reasonable 
result for scour. The loops farther south in the bathymetric 
lines are too broad to be relied on for any conclusion. The 
channel between Montauk Point and Block Island must have 
been the course of the northern of the two water-ways of the 
Sound, if Long Island stood 100 feet or more above its present 
level in the Glacial period; but tidal scour accounts well 
for the present condition of the region. 


2. Tue Hupson River CHANNEL.—The method of explana- 
tion above suggested forthe supposed Connecticut River Channel 
does not meet the case of the supposed Hudson River Channel. 
But still it may be that tidal scour has had much to do with 
the present shape also of the latter channel. It may be that 
the outflowing tide from New York Bay and from the adjoin- 
ing parts of the shores of Long Island and New Jersey may 
have combined their forces along a diagonal line crossing the 
shallow Atlantic border region, and, by scour only, have given 
the existing depth as well as course to the larger part of the 
channel. The water, on the ebb, from this inner portion of 
what Professor Bache named in 1858 the Middle Bay of the 
American Coast (between Cape Hatteras and Nantucket) move 
or settle away on more or less oblique courses toward the 
lowest part of the bottom for escape, and there they flow most 
rapidly and would erode most energetically. 

Liffects of inflowing tidal and wind-made currents on depo- 
sitions.—To appreciate the effect of the ebb on the channel, 
the work carried on by the inflowing tidal wave and wind. 
made currents should be in mind. The wave, moving toward 
New York, the head of the great Middle Bay, gives the sands 
which the waters take up from the coast and in the shallow 

waters a corresponding drift or set along the beaches. This 
drift action on the New Jersey coast is carried on, as was long 
since shown by Professor Bache, to the extremity of Sandy 
Hook, at the very entrance to New York Bay; and on the 
Long Island coast in like manner, as abundantly illustrated by 
Lieutenant (later Admiral) C. H. Davis, U.S. N.,* it works 
even to Coney Island, by the north side of the entrance. The 
course of tidal action in and out, producing the western set of 
the sands and other materials at the inflow, is well shown by 
the oblique loops in the bathymetric lines of 10 fathoms, south 
of western Long Island. Wind-made currents, due to the 
prevalent eastern storms, work in the same direction, perform- 
ing much of the transportation. 


* Geological action of the tidal and other currents of the Ocean, by C. H. Davis, 
A.M., Lieut. U. S. N., Mem. Acad. Arts and Sci., new series, iv, 1849. 
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For this drift movement on the Long Island coast, sands are 
contributed by the high gravel-made bluffs of the seacoast to 
the eastward, toward Montauk Point, and thus the supply of 
new material on the Long Island side is larger than on the 
New Jersey side, notwithstanding the aid in deposition the 
latter has from rivers. Accordingly, the work has not only 
made the long lines of beaches off the Long Island shores up 
to the New York entrance outside of a series of long bays or 
sounds, but has probably widened the shallow region off the 
western part of Long Island, that is, the area under 15 fathoms 
in depth. If so, these drifted sands have been the means of 
giving the so- called Hudson River channel a shove far toward 
the New Jersey shore, and also the bend in it just south. In 
the ebb, the waters from the coast of Long Island and New 
Jersey would carr 'y down shore sands and drop them over the 
bottom on the way to the channel. The origin of the blue 
clay or mud of the bottom of the channel, to which Mr. Lin- 
denkohl draws attention, is not certain. Recent borings on 
the New Jersey coast at Atlantic City (lat. 34° 20’ N.) reported 
by L. Woolman, reached a depth of 1400 feet without getting 
below Miocene.* Clay and mar! beds cccur at intervals, which 
are nearly continuous below 383 feet. 

Description of the channel.—Turning now to the channel, 
the conditions are found to be, in part, at least, legitimate 
effects of scour. 

The channel may be traced up to the mouth of the “ East 
Channel,” the central one of the channels intersecting the sand 
bars at the mouth of New York harbor. The soundings, 44, 
7, 84, 9 fathoms, lead down from it to the 10-fathoin area 
marked on the map; and this incipient trough has a depth of 
1 to 14 fathoms below the surfaces adjoining.t The water 
through the Swash and the Main Channels (the two southern) 
pass into the trough or channel over its side instead of by a 
separate branch channel ; and this fact suggests a reason for 
the channel’s leading off from the central East Channel instead 
of the deeper gel ‘Channel: it is more remote from the New 
Jersey coast near by, as well as from the Long Island coast, 
whence sands drift to the sand-bars with the inflowing tide. 

The pitch in the trough or channel from d fathoms to the 
10-fathom line, a distance of one and two-thirds mile (statute), 
has the mean rate of 15 feet a mile; from the same to a depth 
of 15 fathoms, about 5 miles distant, 12 feet a mile; to a depth 
of 20 fathoms, 10 miles distant, 9 feet a mile. The bottom of 
the channel has thus a continuous but lessening pitch from the 

* Proc. Acad. Nat. Sci. Philad., March 25, 1890. 

+ These soundings are given on the Coast Survey Chart of New York Bay, (No. 


120). They were inserted on the map for the plate accompanying this paper, but 
are obscurely copied. 
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5-fathom area—which is an extended area on the outer side of 
the sand-bars. 

Following the trough outward: from the 20-fathom line to 
- the 30-fathom line, the distance 74 miles, the mean pitch is 8 
feet a mile; and to the 35-fathom line, about 11 miles, it is 8 
feet a mile. At the 20-fathom line, the trough is 6 fathoms in 
depth; at the 35-fathom, it has its maximum depth, 16 to 20 
fathoms, that is, 16 to 20 below the level of the bottom outside 
of it. 

At the 35-fathom level the mean pitch outward becomes 
slight. Through the 24 miles to the 40-fathom level it is only 
15 inches a male, and there the depth of trough is 13 to 16 
fathoms. Then, from the 40-fathom level in the trough the 
bottom is essentially level for the next 50 miles, three entries 
of a depth of 41 fathoms being at the end of the 50 miles on 
the map. A depth of +1 fathoms exists between the first 40 
and 42 fathoms registered on the map; and if put in half way 
between, then the “trough is absolutely level for 474 miles, ex- 
cepting ‘oscillations within a range of 18 feet in the course of 
it. So long a level trough is hardly to be found over a conti- 
nent except in the bed of some tidal stream. 

According to the above, the trough has its greatest depth, 
80 to 120 feet, where its bottom is 210 to 220 feet below the 
surface ; and this is at the bathymetric line of 15 fathoms, so 
that the deepest part is abreast of the bank having a 15 fathom 
limit. This depth continues with little diminution until the 
bathymetric line of 20 fathoms is reached, just beyond which 
the channel begins its 474 mile level of 41 fathoms. Abreast 
of this level it loses gradually its depth by the slope of the 
general bottom outside of it, until the 40-fathom bathymetric 
line is reached, where the channel disappears. 

Liffects of scour.—lf the work is that of tidal action the 
effects of scour decline greatly at the depth in the channel of 
210 feet (35 fathoms), and cease entirely at that of 246 (41 
fathoms, on the bathymetric line of 20 or 21 fathoms, only 35 
miles off the Barnegat beach. 

It may be urged that a river channel might v: ary in like man- 
ner; and this cannot be denied. Prof. Bache’s map of cotidal 
lines of 1854 and 1857, shows that the next incoming tidal waves 
would have reached the outflowing current not far from, if not 
inside of, the 20-fathom line. And it seems probable that 
either this has occasioned a cessation of farther deepening by 
scour, or else the depth alone, as a consequence of passing the 
limit "where the ebbing waters have abrading action. Obser- 
vations on the currents may give a positive. decision of the 
question. 

The breadth of the channel, according to the map, is mostly 
1 to 2 miles; so that a cross section of the deeper part would 
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have a width of 5,000 to 10,009 feet. The best way to realize 
the truth as to the form and pitch of the channel is to draw 
diagrams with the actual proportions ; not to refer to an exag- 
gerated and deceiving plaster model. 

Terminal part of the Channel, at the margin of the Atlan- 
tic-border plateau.—The remaining part of the channel, but 
25 miles long, is beyond question the work of river-erosion. 
Only four miles from the last of the 41-fathom soundings, comes 
the 52, indicating a mean slope between of about 163 feet a 
mile; after the next 24 miles, comes an 183-fathom sounding, 
showing a mean pitch off of 315 feet a mile; in 5} miles more, 
a 277-fathom sounding, corresponding to a pitch of 103 feet a 
mile; and then to others deepening the gorge a little more 
slowly to 474 fathoms; and this depth exists about in a line 
with the 80-fathom bathymetric line. The depth in the cut at 
this point is hence nearly 2400 feet below the region adjoining. 
This gorge cannot be pronounced cafion-like without more 
facts from soundings; for the pitch in the sides according to 
the existing data does not exceed 1:5. Still it affords strong 
evidence of river origin, and, therefore, that the whole of the 
channel, up to New York Bay, was once the course of the 
Hudson River. At the same time it makes it strange that the 
river channel should have flattened out over the loose sands and 
muds of the 40-foot to 45-foot level when so tremendous a 
plunge was before it, unless the conclusion is a right one that 
tidal scour is the cause of the present features from the outer 
limit of the 41-foot level upward to the Bay. 

Time of the emergence.—The remarks on the “submerged 
Hudson River channel” in my Manual of Geology are intro- 
duced in the account of the Jura-Trias formation of eastern 
North America. The absence of marine fossils from the Jura- 
Trias had led to the inference that the sea-border of the period 
for some distance out was more or less emerged. It was not 
inferred that there was then a great elevation of the Conti- 
nental border—for the large size of the Jura-Trias estuaries 
proved the contrary to be true; but that there was simply a 
bending upward and emergence of the coast-region which ear- 
ried the sea-bottom above the water-level out to the 100-fathom 
line, or farther. I have referred the emergence to a low 
geanticline begun long before the Carboniferous era, for no 
Carboniferous-Devonian or Upper Silurian rocks of Atlantic- 
border origin are known. The Hudson River as it left the 
Palisade Estuary (for the region from New York to Tomkin’s 
Cove opposite Peekskill, appears to have been part of one of 
the estuaries) flowed—sluggishly it may have been—across the 
emerged sea-border, and thence emptied into the Atlantic. It 
was long after the Jura-Trias period had passed, and even after 
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that of the Lower Cretaceous, that the clays of the Cretaceous 
series in New Jersey were laid down, and still later, when salt 
water again reached the present New Jersey shores, so that 
Cretaceous marine life there abounded. 

The above explanation does not account for the great depth 
of the outer part of the channel; and nothing but a supposi- 
tion with a perhaps can do it. And here is one such. Perhaps 
when the Jura-Trias beds were nearly completed, the sea-border 
region over a wider surface continued to rise until the height 
was sufficient to allow of excavation to a depth of 2500 feet or 
beyond. | 

This supposition has these facts in its favor’: 

(1) The closing part of the Jurassic period and the whole of 
that of the Lower Cretaceous are unrepresented on this Atlan- 
tic border by marine rocks, 

(2) The Jura-Trias period ended in a semi-glacial era, as is 
admitted by all who have studied the beds. The evidence con- 
sists in thick deposits of stones and bowlders in which occur 
masses 2 to 4 feet in diameter, and therefore such as only ice 
could have handled and transported. They are situated along 
the western side of the areas in Virginia, Maryland and New 
Jersey (where the dip of the Jura-Trias beds is eastward) and 
on the eastern in Connecticut and Massachusetts (where the dip 
is westward). Fontaine has found in Virginia and Maryland 
that they are the /ater beds of the formation. Prof. Edward 
Hitcheock, in his Massachusetts Geological Report (1841), de- 
scribes the conglomerate as largely developed at Mt. Toby, and 
at the mouth of Miller’s River on the Connecticut, north of 
Amherst, and as containing many bowlders 3 to 4 feet in diam- 
eter; and he refers the conglomerate to “the upper beds” of 
the Jura-Trias series. At the mouth of Miller’s River the piles 
of stones and bowlders brought down by the glacier of the 
Glacier period are of like coarseness and character. 

In Connecticut similar deposits occur on the east border of 
the Jura-Trias in East Haven, within three miles of Long 
Island Sound, as described in this Journal by E. O. Hovey, in 
1889 ; and they contain bowlders of granite, gneiss, trap and 
other rocks, of various sizes up to two and a half feet in diam- 
eter. The source of the granite and gneiss is to the southeast- 
ward, but a mile off; and over the two.miles beyond to the 
Sound, there are only low hills and hence no elevations for 
making ice and glaciers. 

The hypothesis suggested above supplies the elevation and is 
elastic enough to give them whatever height was necessary for 
the result. 

If the time of the sea-border emergence for the formation of 
a “submerged Hudson River channel,” is taken to be that of 
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the Glacial period instead of the Jura-Trias, the query comes 
up for explanation—Whay the eroding river did not cut through 
the clays, and more deeply trench the sea-border region. It is 
remarkable that there are no channels or trenches over this 
border for the Delaware, Chesapeake and other rivers to the 
south. This appears at first to be proof of no elevation in 
the Glacial period. It may be good proof of this as regards the 
southern part of the Atlantic border ; but it is incomplete for the 
more northern, inasmuch as the Glacial deposits of the closing 
Glacial and the Champlain periods would probably have oblit- 
erated through the agency of ice and rivers any trenches that 
had been previously made. 


Art. LV.—TZhe Preservation and Accumulation of Cross- 
infertility ; by JOHN T. GULICK. 


In his work on “ Darwinism ” in a section entitled “ The 


Influence of Natural Selection upon Sterility and Fertility,” 
Mr. Wallace reaches the conclusion that “If it [the cross- 
infertility] was so closely correlated with physical variations or 
diverse modes of life as to affect, even in a small degree, a con- 
siderable proportion of the individuals of the two forms in 
definite areas, it would be preserved by natural selection.” 
(p. 178). That the infertility of an incipient species with its 
nearest allies is often preserved and accumulated, no one can 
doubt; but there are, it seems to me, very strong reasons for 
believing that this can never be due to natural selection. 
Natural selection is the exc/usive breeding of those best adap- 
ted to the environment of the species, through the failure to 
propagate of those that are less adapted ; and the separate breed- 
ing of those that are equally adapted introduces a wholly 
different principle. In order to produce the cumulative modi- 
fication of a variety, selection, whether natural or artificial, 
must preserve certain forms of an intergenerating stock to 
the exclusion of other forms of the same stock I may select 
bantams as the object of my attention for a few years, and 
then excluding them, raise only Shanghai fowls; but this is 
not the form of selection by which these divergent races were 
produced. Again, if rats should supplant mice in any country, 
some persons might call it natural selection, but such natural 
selection would modify neither rats nor mice. On the other 
hand if certain variations of mice are better able than the rest 
to escape their pursuers, they will leave the most numerous 
offspring, and modification of species will commence. Now if 
we turn to page 175 of Mr. Wallace’s book, we find, that in 
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the illustrative case introduced by him, the commencement of 
the cross-infertility is in the relations to each other of two 
portions of the species partially segregated from the rest by 
occupying a definite part of the general area, and partially 
segregated from each other by different modes of life. These 
two physiologically segregated local varieties, being, by the 
terms of his supposition, better adapted to the environment 
than the more freely interbreeding forms in the other parts of 
the general area, increase till they supplant these original 
forms. Then, in some limited portion of the general area, 
there arise two still more divergent varieties, with greater 
mutual infertility, and therefore with still less commingling of 
the two, and with power to prevail throughout the whole 
area.* 

The process here described, if it takes place, is not modifica- 
tion by natural selection, but a supplanting which does not 
produce modification, and which does not take place till a new 
and complicated adjustment has arisen in a portion of the 
species that is partially segregated, by occupying a definite 
portion of the area. This new adjustment introduces two new 
varieties, each with unabated fertility with the other variety ; 
and the process, or principle, by which it is reached receives 
no explanation in the section we are now considering; but 
from what he says on page 184, we may judge that his only 
explanation is an application of the principle of Intensive Segre- 

ation, more especially that form of this principle which I 
on described as the effect of isolation on unstable adjust- 
ments, but which Mr. Wallace has rejected as untenable. 
Moreover, in the supposed case pictured by Mr. Wallace, the 
principle, by which the two forms are kept from crossing and 
are preserved as permanently distinct forms, is no other than 
that which Mr. Romanes and myself have discussed under the 
terms Physiological Selection and Segregate Fecundity. Not 
only is Mr. Wallace’s exposition of the divergence and the 
continuance of the same in accord with these principles which 
he has elsewhere rejected, but his whole exposition is at vari- 
ance with his own principle, which, in the previous chapter, 
he vigorously maintains in opposition to my statement that 
many varieties and species of Sandwich Island land molluses 
have arisen while exposed to the same environment in the 
isolated groves of the successive valleys of the same mountain 
range. If he adhered to his own theory ‘“‘ The greater infer- 
tility between the two forms in one portion of the area” 

* This brief outline of the method by which Mr. Wallace thinks cross-infertility 
has been produced and accumulated, though given, in another connection, in my 
article on Utilitarianism as the Exclusive Theory of Organic Evolution (this Jour- 
nal, July, 1890), is here repeated, that the correspondences and divergences in the 
different theories we are here discussing may be better apprehended. 
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would be attributed to a difference between the environment 
presented in that portion and that presented in the other por- 
tions ; and the difficulty would be to consistently show how 
this greater infertility could continue unabated when the varie- 
ties thus characterized spread beyond the environment on 
which the character depends. But, without power to continue, 
the process which he describes would not take place. In order 
to solve the problem of the origin and increase of infertility 
between species he gives up his own theory and adopts not 
only the theory of Physiological Selection but that of Inten- , 
sive Segregation through Isolation, though he still insists on 
calling the process natural selection ; for on page 183 he says, 
“No form of infertility or sterility between the individuals of 
a species can be increased by natural selection unless correlated 
with some useful variation, while all infertility not so correla- 
ted has a constant tendency to effect its own elimination.” 
Even this claim he seems to unwittingly abandon when on 
page 184 he says: “ The moment it [a species] becomes separa- 
ted either by geographical or selective isolation, or by diver- 
sity of station or of habits, then, while each portion must be 
kept fertile énter se, there is nothing to prevent infertility 
arising between the two separated portions.” 

Mr. Wallace adopts these two fundamental doctrines of the 
theory of Divergent Evolution through Segregation, but he 
does not apply them exactly as I would. Why, for example, 
should he resort to the supposition that when the two diver- 
gent varieties occupying the extensive area are everywhere 
somewhat infertile with each other the increase of that charac- 
ter is gained only in a limited portion of the area, and then 
spreads by conquest? Would it not be simpler, and at the 
same time truer to the facts of nature, to assume, that the 
divergent variety can not arise except as it is aided by some 
form of positive segregation, preventing free crossing with the 
parent stock ; and that in cases where this prevention is only 
partial, any cross-infertility once introduced will diminish the 
swamping effect of the crossing that occurs, and will every- 
where tend to increase, because the majority of each generation 
of the pure form will be the descendants of those whose cross- 
infertility was above the average. There are, moreover, other 
forms of negative segregation equally effective with cross- 
infertility and Segregate Fecundity. It often occurs that when 
segregation with divergence has once begun to show itself, the 
variations that are most fully endowed with the new character, 
(though less adapted to the new mode of life than the old 
form is to the old mode of life) will best escape both the severe 
competition with the rest of the species and the swamping 
effect of crossing. In time the pressure for food becomes as 
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great with the new form as with the old, and escape from 
competition ceases Under these circumstances either the mal- 
adaptation or the infertility of the hybrids will be of the high- 
est importance in preventing swamping. but, is it necessary 
to suppose, as Mr. Wallace does, that the infertility will dis- 
appear in cases where the hybrids are as well adapted as the 
pure forms? In such cases, during the preliminary period 
when escape from competition is gained most fully by those 
most fully segregated, there will naturally be a rapid accumnu- 
lation of all “segregative endowments; but, when that con- 
dition ceases, there will still be a sufficient reason for the con- 
tinuance, or even increase, of the crose-infertility in the fact 
that more than half of each generation of the pure form will 
be the descendants of those whose cross-infertility and other 
segregative endowments are above the average. This princi- 
ple is one form of what I have called Self-Cumulative Segrega- 
tion. 

This law of self-accumulation does not seem to apply to 
cross-infertility (or to any other form of negative segregation) 
that is not associated with positive segregation. Nor is it 
quite clear that, when unassociated with negative segregation. 
it applies to positively segregating characters (such as social 
and industrial instincts that lead animals of one kind to pair 
together, and the prepotency of the pollen of a given kind on 
the stigma of the same kind securing a similar result for 
plants). When, however, characters producing positive but 
incomplete segregation are associated with those producing 
negative segregation, both classes of characters must tend to 
increase till the segr egation becomes pronounced. As soon as 
this point is res iched, the Reflex Selection, by which the differ- 
ent portions of the species have been kept in harmonious rela- 
tions with each other, is suspended, and there is nothing but 
the force of heredity to hold them in correspondence; but the 
force ot heredity, securing this correspondence, has itself been 
created by the long continued Reflex Selection, and when this 
is removed, it gradually fails, and divergences of all kinds 
multiply, increasing the incompatibility of the two forms. 
Thus arises diversity of habits, diversity of sexual and social 
instinets, and diversity in the affinities of the male and female 
elements ; and in each respect this diversity tends toward the 
point of complete incompatibility. * 

Positive segregation diminishes the amount of crossing, and 
negative segregation diminishes the swamping effect of cross- 
ing when it occurs. Negative segregation may be of the fol- 
lowing forms: (1) lack of fertility of first crosses and of the 
hy brids, which I eall co Fecundity ; (2) lack of Vigor 
in hybrids, which I call Segregate Vigor; (3) lack of adapta- 
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tion in hybrids, which I call Segregate Adaptation ; (4) lack 
of escape from competition in hybrids, as compared with pure 
forms, which I call Segregate Escape from’ Competition. Of 
these all but the 4th were considered in my paper on “ Diver- 
gent Evolution through Cumulative Segregation,” where I 
endeavored to show that in their codperation with positive 
segregation they were parallel factors producing similar results. 
Now in his supposed ease (pp. 173-9), Mr. Wallace has treated 
the Segregate Adaptation, or hybrid maladaptation, as if it 
were the effective factor by whieh the hybrid infertility 
is alone enabled to increase or even continue. I see no reason 
why this should beso. The effectiveness of these negative fac- 
tors in preserving a species must depend on their being asso- 
ciated with positive segregation ; but the effectiveness of any 
one of the negative factors is not destroyed by the absence of 
the others; though Segregate Escape from competition is, 
under ordinary conditions, confined to the preliminary stages 
of divergence ; and may, in certain cases, be the necessary con- 
dition leading to the other forms of negative segregation. 

Mr. Wallace’s criticism of the theory of physiclogical Selee- 
tion (pp. 180-3) is unsatisfactory; (1) because he has adopted 
the fundamental principle of that theory, on pages 173-9, in 
that he maintains that without the cross-infertility the incipi- 
ent species there considered would be swamped ; (2) because 
he assumes that physiological selection pertains simply to the 
infertility of first crosses, and has nothing to do with the infer- 
tility of mongrels and hybrids; (3) because he assumes that 
infertility between first crosses is of rare occurrence between 
the species of the same genus, ignoring the fact that, in many 
species of plants the pollen of the species is prepotent on the 
stigma of the same species when it has to compete with the 
pollen of other species of the same genus; (4) because he not 
only controverts Mr. Romanes’ statement that cross-infertility 
often affects ‘‘a whole race or strain,” but he gratuitously 
assumes that the theory of Physiological Selection excludes 
this “racial incompatibility” which Mr. Romanes maintains 
is the more probable form, and bases his computation on the 
assumption that the cross-infertility is not associated with any 
form of positive segregation; (5) because he claims to show 
that “all infertility not-correlated with some useful variation 
has a constant tendency to effect its own elimination, while his 
computation only shows that, if the cross-infertility is not 
associated with some form of positive segregation, it will dis- 
appear; and (6) because he does not observe that the positive 
segregation may be secured by the very form of the physiolo- 
gical incompatibility. Many species of plants may be pro- 
miscuously distributed over the same area, and still be com- 
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letely segregated by what [ have called Potential Segregation. 
be other words, if the pollen of each species is potent only 
when falling on the stigma of the same species then the species 
are completely segregated though growing in the same area. 
Still further two species may be fairly fertile when artificially 
crossed, and yet be completely segregated while growing to- 

ether, through the fact that the pollen of either species when 
falling on its own stigma will be prepotent over the pollen of 
the other species even though the alien pollen has fallen upon 
the stigma considerable earlier. This I have called Prepoten- 
tial Segregation. Now a variety that is segregated from the 
parent form by prepotential Segregation and cross-infertility, 
will neither fail of propagating nor be swamped by crossing 
though it is indiscriminately mingled with the parent form. 
In my paper on “ Divergent Evolution” I have referred to 
this special combination of positive and negative segregation, 
produced by the incompatibility of the male and female ele- 
ments, and have endeavored to show that when these charac- 
ters occur together, they tend to increase in intensity accor- 
ding to a law of self-aceumulation. (Linn. Soe. Jour. Zool., vol. 
xx, pp. 239-40, 259-60). Without here entering into any 
computation, it is evident that the prepotency of the pollen of 
each kind with its own kind, if only very slight, will prevent 
cross fertilization as effectually as a moderate degree of instine- 
tive preference in the case of an animal, and if segregate 
fecundity, (i. e. cross-infertility) is added it will tend to keep 
the variety from the swamping effect of the little crossing that 
oceurs, and the variations that are above the average in these 
characters will have the largest influence on the pure form in 
each successive generation. 

I regard Physiological Segregation as including all kinds of 
incompatibility between the male and female elements of 
different groups, whether these groups are varieties of one 
species, or species of one genus, or species of different genera, 
or species representing still more divergent groups; and | 
maintain that the importance of. this principle in the origin 
and continuance of divergent groups, cannot be exaggerated 
in the case of organisms whose fertilizing elements are freely 
distributed by wind or water; for in these cases the segregate 
compatibility and cross incompatibility of the male and female 
elements may be the means by which the prevention of free 
crossing is secured, as well as the means by which the swamp- 
ing effect of the crossing that occurs is prevented. There is, 
it seems to me, strong reason to believe that this principle is a 
leading factor in the segregation of multitudes of water ani- 
mals, as well as in the segregation of species of plants, whether 
terrestrial or aquatic; and Mr. Romanes has rightly emplia- 
sized the importance of investigations in this line. 

26 Concession, Osaka, Japan. 
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Art. LVI.—TZhe Deformatin of Iroquois Beach and Birth 
of Lake Ontario ;* by J. W. SPENCER. 


Upon receding from the lake and ascending the high country 
which bounds the Ontario basin, an observer is attracted to the 
wonderfully plain shore-lines which record the former expan- 
sion of the waters. The terraces, beaches, scarps, and spits 
across the mouths of valleys clearly represent the deserted 
shores. But they are no longer horizontal lines as when laid 
down at the level of the former waters. As distinctive fea- 
tures, the beaches were so striking as to attract the attention 
of the aborigines, who used them as trails across an otherwise, 
sometimes, muddy country. The early white settlers, in turn, 
used them as highways and hence we find the “ridge roads” 
abont Ontario as well as about the upper lakes. But the recog- 
nition of the shore-like characters of the raised beaches, by the 
early writers,t did not contribute much to the solution of the 
lake history. 

Nearly fifty years ago, Professor James Hall observed that 
the beaches in New York were not horizontal. But Mr. G. K. 
Gilbert was the first who surveyed and measured the deforma- 
tion of the beaches upon the southern and eastern margins of 
Lake Ontario, and the writer upon the Canadian side of the 
lake to beyond Trenton, whence the same beach swings around 
towards the north and passes into a broken country. The 
writer has further carried the survey of the same beach about 
sixty miles beyond Watertown, the limit of Mr. Gilbert’s 
observations. 

There are wide-spread remains of old shore-lines at altitudes 
_ 80 high above Lake, Ontario, as to indicate that the same sheet 

of water (Warren Water) covered also the basins of the other 
and higher lakes. After the dismemberment of this greater 
sheet of water, the surface of that occupying the Ontario-St. 
Lawrence valley was gradually lowered, and fell several 
hundred feet, without pausing long enough to deeply cut out 
or straighten its changing shore-lines. At last, this shrinkage 
of the waters came to a pause lasting until the shore-line 
became more pronounced than that of the modern lake. It 
is this shore-line that forms the basis of the present chapter, 
and constitutes that water-margin which the writer has named 

* The forerunner of this paper was—‘‘The troquois Beach, a chapter in the 
Geological History of Lake Ontariv”—was first read before the Philosophical 
Society of Washington, January, 1888 Proc. Phil. Soc. for 1888, and was subse- 
qvently amplified and published in full in the Transactions of the Royai Society 
of Canada for 1889. 

+ For reference to early writers, see ‘‘ Iroquois Beach,” etc., Transactions Royal 
Society of Canada, 1889, page 121. 
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the “Iroquois Beach,”’* in memory of the aborigines who 
trailed over its gravel ridges. 

The general structure of the ancient shore-lines is somewhat 
fully described in ‘“‘ Ancient Shores, Boulder Pavements, ete.”+ 
but let us here repeat some of the characteristics. Typically, 
then ancient beach consists of a ridge of gravel and sand rising 

‘sometimes to twenty-five 
, feet or more above the fron- 
tal plain, which further de- 
scends lakeward (as in fig. 
1.) Back of the ridge, 
which rarely exceeds a 
width of 500 feet, and 
usually less, with a very 
narrow crest, there is often 
a lagoon-like depression. 
The beach may be broken into a number of ridges () orc). The 
summit marks the height of the wave action. This barrier ridge 
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may become a terrace, or it may pass into the form of a spit 
across some valley (A or d, fig. 2). Again the ridge may be 
wanting, but the shore will 
be represented as a cut ter- 
race (fig. 3), in front of 
which a bowlder pavement 
may frequently be seen (P.) 
This pavement is also often 
found in front of gravel 
beaches. In places where 
the former waters were 
gnawing away the drift 
shores, or where rocky promontories rose out of deep water, true 
beach structure is wanting, or only represented by benches. 


* The name was first printed in Science, Jan. 27th, 1888, p. 49. 
t By the writer, in Bulletin of the Geological Society of America, vol. i, 1879, 
p. 71. 
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In the survey of the Iroquois Beach, the shore-line has been 
followed by one or another of its characteristics, even across 
areas of broken physical features. The altitude of the highest 
ridge, where the beach is broken up into a series of ridges, is 
that which has been everywhere taken, for it is the one giving 
most accurate results. No elevations have been adopted except 
those of the summit of the erests (as in fig. 1), or of the spits 
(at A or 4, fig. 2). The measurements consequently represent 
the maximum height of wave-action, in place of the mean sur- 
face of the water, which was a few feet below. The writer's 
leveling has everywhere been done instrumentally. 

The coast materials, out of which the Ircquois shores have 
been carved, are mostly bowlder clay, or stratified clays or 
sands, deposited upon the floor of the lake when the waters 
were at higher levels. Ata few places the shores rest against 
Paleozoie rocks, in which ease the materials of the gravel beach 
are more scanty, as the pebbles were mostly derived from the 
stony drift, or there may be an absence of the beach. 

Except in spits across old valleys, the thickness of the sand 
and gravel of the beach does not usually exceed 20 feet, but in 
front of valleys it may reach a thickness of 100 feet (A, fig. 2). 
The internal structure always shows stratitication, with such 
sloping and false-bedding as are characteristic of beaches. 

There are frequent exposures which show that the Lroquois 
Beach rests upon stratified stoneless clay—the silt washed into 
the waters when the waves were encroaching upon older and 
higher shore-lines, and assorting the bowlder clay, which, at 
the higher elevations, formed the coast. Eastward of Water- 
town, the beach rests upon stratified sand in place of clay, as 
there was but little stony clay in the drift to furnish silt for the 
older lake floor. 

From near Trenton to the head of the lake, and thence 
around the southern and eastern borders to near Watertown, 
the Lroquois Beach is not hard to follow; but eastward of that 
point the features are more complex. The oid coast of stony 
clay is there replaced by stony drift sand, and hence there is 
but little lithological distinction between the frontal plain and 
the older sandy drift shores. Moreover, such a coast is apt to 
be defaced by the sand being heaped into dunes. Again, in 
the region beyond Watertown, the Iroquois Beach is inter- 
rupted by promontories of Paleozoic limestones and_ shales, 
rising out of deep water, upon which at most only benches 
were cut. Farther, northeastward, the beaches trend among 
bold headlands and islands of erystalline rocks. Wave action, 
which carves broad terraces out of drift materials, can cut only 
moderately well-marked benches out of limestones. But when 
the same intensity of wave force is applied to hard erystalline 
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rocks, especially when interrupted by islands, the benches 
become less conspicuous than when excavated out of limestones, 
or they may become very obscure. Still, upon the flanks of 
the Adirondack Mountains, the Iroquois Beach can be followed 
and identified by the remains of barrier ridges, terraces, bowlder- 
pavements, benches, and above all by the occurrence of spits 
across old valleys. 

Combining the surveys of Mr. Gilbert and the writer, the 
position of the Iroquois Beach is shown on the accompanying 
map. 


Ogden 


usage Clarhs borough; 
‘ 


OC) bette 
Elevations referto Beach above Sea. iy 
Lake Onwrio, 247 feet above Sea. “ 4 


The following table gives the elevation at salient points 
along the Iroquois Beach. The elevations given are those of 


Feet above the sea. 


Kingston Road, crossing railway 12 miles east of Toronto, 459 i 
Whitby. 6 miles north of lake, near......------------ 507 . 
Colborne Station, 2 miles north 602 
Trenton Station, 24 miles north of 682° 
Prospect Farm, 4 miles east of Watertown. ----.------ 730 (Spencer). 
East Pitcairn, one mile northeast of -...-.----------- 942 se 


tag Bridge 
LAKE 
Corton wronto IROQUOIS 
‘ 
(4 Cayuga 
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the crest of the highest ridge, where the beach is broken into 
a number of ridgelets, having sometimes a vertical range of 
twenty-five feet or more. . 

Thus we see that the Iroquois Beach has been deformed to 
the extent of 609 feet, between the western end of Lake 
Ontario and Fine, of which only 78 feet of rise occurs upon 
the southern side of the present lake, while the great propor- 
tion of the uplift is found west and northwest of the Adiron- 
dack Mountains. Upon the northern side of the lake, the 
eastern equivalent of uplift is more pronounced. At the 
western end of the lake, the mean maximum uplift is 1°60 feet 
per mile in a direction of N. 28° E. This rate increases to- 
wards the northeast. To give a mean rate of rise, at the eastern 
end of the lake, does not convey a correct idea, for the uplift 
increases in a progressive ratio. Thus in the region of Oneida 
Lake, the uplift is 35 feet per mile, while in the region of 
Watertown it amounts to 5 feet per mile; and farther north- 
eastward the deformation reaches 6 feet per mile, in the direc- 
tion of N. 60° E. This seems an extraordinary amount of 
measurable terrestrial movement, but the records are inscribed 
in the beach. It is not yet known where this upward move- 
ment ceases. 

Upon the Erie beaches, outside of the Ontario basin, Mr. 
Gilbert found a considerable amount of warping recorded at 
Crittenden, N. Y., over the horizon at the western end of the 
same lake. I have traced the Erie beaches around to the 
southeastern side of Lake Michigan. Combining our results, I 
find the measured uplift between the two regions amounts 
to 324 feet. But the beach, where last observed near Lake 
Michigan, is 45 feet above its surface. Indeed, it is there dift- 
cult to trace, owing to the druny character of the sandy country. 
By the assistance of other beaches found in that region, the 
conclusion is readily arrived at that the shore-line under con- 
sideration must pass from 40 to 60 feet beneath the waters of 
the lake at Chicago. It is then evident that the terrestrial 
uplift, between Chicago and Crittenden, amounts to not less 
than 410 feet. Crittenden is nearly on the line of strike of the 
Iroquois beach (S. 62° E.), at its lowest point, with Hamilton. 
The Erie beaches, eastward of the Niagara River, were de- 
formed to the extent of 0°4 feet per mile before the Iroquois 
episode, the remainder of their uplift having been synchronous 
with that in the Ontario basin. But the pre-lroquois differ- 
ential uplift of the beaches farther west is reduced to almost 
zero, for the beaches south and west of Lake Erie have suffered 
very little deformation. Consequently a sufficient amount of 
deformation of the beaches has been measured to allow for inae- 
curacies when we take the elevation of the Lroquois Beach above 
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the sea level (363 feet), as the amount of movement that must 
be added to the Iroquois plain in order to represent the terres- 
trial uplift of the Ontario basin since the Iroquois shore was 
formed. Therefore, it is apparent that the great Lroquois 
Beach was constructed approximately at sea level. The total 
amount of uplift since the episode will then be the height of 
the beach, at any place, measured above the sea level, which, 
at Fine, is 972 feet. 

Were the Erie beaches recognizable in the Adirondack 
wilderness near Tine, they would be found at altitudes of 1600 
feet and more above the sea, But this is a calculation outside 
of our subject, which is based upon measurements. 

The terrestrial movements recorded in the beaches have not 
been those of subsidence towards the west, but of uplift to- 
wards the east, in the same direction as those changes which 
have left -unquestioned marine remains deposited at high alti- 
tudes in the St. Lawrence valley. 

One focus of the warping about the western end of Lake 
Ontario and about Georgian Bay appears to have been in the 
region of lat. 48° N., long. 76° W. Another focus of uplift is 
somewhere bevond the last point of rise measured In the 
Adirondacks. Thus the axis between these foci appears to 
coincide, more or less, with the old Archeean axis of the conti- 
nent, as suggested by Professor Dana. 

The uplift of the Iroquois Beach has been since the episode 
of the uppermost deposits of drift or till, for higher and older 
beaches than the Iroquois rest upon the newest stony clays of 
Ontario, Michigan and other states. The Iroquois Beach rests 
upon the mud floors of the earlier sheets of water which cov- 
ered the till-deposits. The rate of northeastward regional 
uplift has been gradually diminishing, for we find other 
beaches, lower than the Iroquois, whose rate of rise is much 
reduced below that of the great beach. But the Iroquois plain 
was the great event in the history of the Ontario basin. 

In the rising of the land, after the Iroquois episode, there 
were pauses, but not of such duration as to permit of the 
formation of great shore-lines like that just described. After 
the waters had fallen about two hundred feet below the 
Troquois plain, there was a conspicuous rest. This is recorded 
in a terrace near Watertown at 535 feet above the sea. At 
Oswego, we tind a beach descending to near water level, at 
about 125 feet below the great [roquois beach. Farther west- 
ward, it passes below the lake. The dip of the lroquois Beach, 
between the region of Oswego and the western end of the lake, 
is about 78 feet; and accordingly we should find the remains 
of this younger shore-line (for a large proportion of the re- 
gional uplift has been effected since its formation) submerged 
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to 65 or 70 feet at the western end of the lake. Behind the 
modern bars and beaches, the water of Irondiquois Bay (a 
narrow river-like channel) is 78 feet deep; the Niagara River, 
72 feet; and Burlington Bay, 78 feet. ‘hese conditions indi- 
cate that the lake covering these channels was at one time 
withdrawn, leaving only a few feet of water in the rivers 
which flowed through the otherwise dry valleys. Here, then, 
in front of the bays, submerged or buried by more recent aceu- 
mulations (upon re-submergence), is the position of this lower 
beach extending westward of Oswego, which was formed at a 
level now 70 feet below the surface of the western end of ~ 
lake. Indeed, the uniformly narrow Burlington Beach (), fi 

2), with a length of tive miles across the end of Lake pane 4 
is thus easily explained as having originated as a small barrier, 
in front of the shallow river, flowing down the Dundas valley 
and across the now submerged floor of Burlington Bay. With 
the more recent backing of the waters of the lake, this bar 
grew to the proportions of the modern beach, built out of 
materials derived from the older shores and not from river 
deposits. 

At the time when this young beach—now beneath the lake 
—was being formed, the waters had receded for only from 
three to five miles from what are now the western shores of 
Ontario, but they extended farther landward than at present 
upon its northern side, as shown by the raised beaches, and by 
the absence of submerged channels. 

The Niagara River was about three miles longer than now, 
cutting its way over a projecting point of shaly rocks. But 
this channel is at present filled, and is again further submerged 
beneath the lake. 

During the continued rise, the waters of the Ontario basin 
may have been even somewhat further shrunken at its western 
end, and the waves may have moulded some of the submerged 
escarpments upon the southern side. The waters upon the 
southern side could have nowhere been more than about 200 
feet below the present level, even if that amount of shrinkage, 
which represents most of the barrier holding the basin above 
the sea, ever obtained. However, no important geographical 
event is recorded in any of the possible coast-lines submerged 
at levels below that just described. 

With the regional uplift, the barrier across the St. Lawrence 

valley ev entually eut off free communication with the sea, at a 
common level. This uplift has continued until the Iroquois 
Beach now rests at 972 feet above the sea at Fine, and the 
modern lake at 247 feet. Thus the modern lake had its birth. 
This war ping at the northeastern end of the lake, during the 
later and since the Pleistocene period, has been enough not 
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only to account for the rocky barrier holding the lake above 
the sea, but to account for all of the barrier across the St. 
Lawrence valley closing the ancient basin of Ontario to a depth 
of nearly 500 feet below sea level.* 

In the Iroquois Beach no shells have been found. Only the 
remains of mammoth, elk and beaver have been met with.t 
Consequently, the question arises as to the freshness of the 
waters. Not far from the eastern end of Lake Ontario, the 
remains of a whale were found at 450 feet above the sea—at an 
elevation which would admit of the free access of oceanic waters 
into the Ontario basin.{ Still no other marine or fresh-water 
fossils have been found in the beaches. It therefore ap- 
pears to me that the absence of such organisms speaks no 
more in favor of fresh water conditions than of brackish or > 
even salt when the Iroquois shores were being formed; and 
does not preclude the idea of free communications with the 
sea any more than when the whale came landward in waters 
200 feet higher than the present lake surface. Indeed, I look 
upon the Ontario-St. Lawrence valley, during the Iroquois 
episode, as resembling the Gulf of Obi, which is a sheet of 
water from 40 to 60 miles wide, and 600 to 700 miles long, 
into which so much fresh water is discharging as to render 
even the Arctic Sea for sixty miles beyond the mouth of the 
gulf so fresh as to be almost potable,$ and sufficiently fresh to 
destroy marine life. 

The only dam that has been hypothecated as filling the St. 
Lawrence valiey is that of a glacier. As the Iroquois Beach was 
at sea level, no dam ought to be required to hold up the water, 
but at most only to keep out the sea. However, I have fol- 
lowed the beach for sixty miles within the margin of the 
hypothecated barrier without finding the traces of an ending 
of the old shore markings upon the confines of the Adirondack 
wilderness. Even the coincidence of the shallow and small 
channel, discovered by Mr. Gilbert, connecting the Iroquois 
waters with the sea, by the Mohawk valley, or of the broader 
and lower valley of Lake Champlain, does not prove the neces- 
sity of a former barrier across the St. Lawrence valley any 
more than the narrow channels among the gigantic islands 
north of Hudson Bay would prove fhe former presence of a dam 
holding in the waters of that bay, were the whole country ele- 
vated. For a glacial dam to exist across the Adirondacks, even 

* See Origin of the Basins of the Great Lakes, by J. W. Spencer, Q. J. G.S., 
vol. xlvi, Part 4. 1890. 

+ Col. C. C. Grant of Hamilton has recently found other vertebrate remains, 
but not vet determined. 

¢ Sir W. Dawson. Can. Nat., vol. x, p. 385. The remains are in the Redpath 


Museum at Montreal. 
§ Nordenskjéld in “ Voyage of the Vega,” p. 140. 
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at the narrowest point, it would need to be 50 or 60 miles wide. 
If it had no greater depth than the water north of Fine used to 
have, the ice would need to be thick enough to fill a channel 
of 800 feet. But as the differential uplift probably continues 
throughout the Adirondack region, we would need to be pre- 
— to accept a dam of at least 1300 feet in thickness, and a 
undred miles across. Apparent beaches in Vermont at 2100 
feet above the sea (Hitchcock),* and the Post-Pleistocene emer- 
gence of Mt. Desert, observed in the coastal markings to its 
summit of 1500 feet (Shaler),+ increase the probability of our 
regional uplift continuing throughout the Adirondacks. 

Any water-proof dam in front of the Iroquois Beach would 
have had to endure throughout the long period of its forma- 
tion. But all known glacial dams are small and evanescent. 
Yet the one suggested as closing up the Ontario’s basin would 
have had to restrain a greater sheet of open water than that of 
modern Lake Ontario, receiving not merely the waters of the 
then upper lakes, but also those of the melting of the hypothe- 
eated glacial dam. It is questionable what thickness of ice 
would hold in the waters, for the modern glacial dams of Mt. 
St. Elias discharge beneath 500 feet of ice for a distance of 
eight miles.t As soon as the waters fell below the Mohawk 
outlet, the discharge of the glacial lake ought to have melted 
and lowered the ice on the one side and carved out terraces on 
the other, unless the river were 5v to 100 miles wide. And there 
are terraces upon the northern side of the Ottawa valley, as 
well as upon the flanks of the Adirondacks. 

There seem to me to be no phenomena in the later lake 
history of Ontario necessitating the existence of a dam across 
the St. Lawrence valley. In short, the Iroquois water was a 
gulf. The Adirondacks and New England formed great 
islands. The Iroquois episode commenced almost synchronous 
with the birth of the Niagara Falls. And the history of Lake 
Ontario records interesting and great changes which now form 
a simple story. 

* Geology of Vermont. 


+ Geology of Mt. Desert. Eighth Annual Report of U. 8. Geol. Survey. 
¢ Harold Topham in Proc. Roy. Geog. Soc., 1889, p. 424. 
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Art. LVII.— Experiments upon the Constitution of the Nat- 
ural Silicates ; by F. W. Cuarke and E, A. SCHNEIDER. 
[Continued from p. 415.] 

6. The Vermiculites. 

Of this interesting group two examples were studied; the 
well-known, typical jefferisite from Westchester, Pennsylvania, 
and the kerrite from near Franklin, Macon County, North 
Carolina. The latter, presented to us by Prof. F. A. Genth, 
was part of his original sample, and the analysis agrees well 
with Chatard’s. Analyses as follows, on air-dried material. 

Jefferisite. Kerrite. 
38°13 

2°28 

‘18 

45 

trace 

27°39 

20°47 


100°S7 100°15 
H,O over H,SO, ..-. 10°56 


a? 
H,O at 250°-800° - 4°20 
H.O at red heat .._- 6°18 
H,O at white heat _. ‘20 
Here the water falls into three sharply defined parts; one, 
lost by drying over sulphuric acid, very loosely held ; a second, 
water of crystallization, lost below 300°; and the third, consti- 
tutional water. 
sy dry hydrochloric acid gas the minerals were little affected. 
The data are as follows, for 883°-412.° 
Jefferisite. Kerrite. 
Hours heated 32 
MgO removed 3°98 
R,O, removed 1°38 
By aqueous hydrochloric acid both of the vermieulites were 
easily and completely decomposed. By ignition, however, 
with fusion in the case of the kerrite, they were split up into 
soluble and insoluble portions. In the kerrite, after fusion, 
only 10°64 per cent of magnesia and 3:75 of sesquioxides were 
removable by aqueous hydrochloric acid, but nothing more 
could be determined for want of material. The jefferisite, 
after strong ignition, and subsequent digestion with the acid 
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for three days, gave 51°08 per cent of insoluble residue. From 
this, soda solution extracted 21°54 of silica, leaving 29°54 per 
cent of an undecomposed silicate. This, analyzed independ- 
ently, contained 


Hence the ratios SiO,: R,O,: Mg0=75: 29:54; which corre- 
spond nearly to a mixture of Al,SiO, with Mg,Si,O,. As to 
the real nature of this residue, we can only offer the for egoing 
suggestion as a plausibility. Positive knowledge is lacking. 
The vermiculifes, however, are alteration derivatives of the 
micas; and by their metamorphosis kyanite, fibrolite, or anda- 
lusite may be generated naturally. Geologically, the sugges- 
tion is worthy of consideration. 

Now, from the two analyses we get the subjoined molecular 


ratios. 
Jefferisite. Kerrite. 
‘570 635 
"209 "124 
H,O, over H, SO,. 587 524 
H. ‘O, 250° ~300° *226 
H,0, constitutional.... °355 363 
Hence the empirical formule 
,H,,Si,,0.,, + 82H,O 


From the jefferisite gaseous hydrochloric acid removed 10 
atoms of magnesia, and from the kerrite 8 atoms. Taking 
this, hypothetically, as ns we have 

Jefferisite.... 
Kerrite.....- R” (MgOH),H, (SiO,),.0, + 75H,0 


| The small excess of oxygen in these expressions needs to be 
accounted for. To regard it as forming the group AlO, how- 
ever, is impracticable ; “for then the residual aluminum atoms 
would be less than one-third the silicic groups, which is inad- 
missible under the mica theory. The simplest interpretation 
is as follows: In the clintonite group the general formula 


seems to apply. If we treat the excess of oxygen in the two 
vermiculites as pertaining to molecules of this order, the com- 
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position of both minerals reduces to very simple terms; one 
term being a normal hydro-mica. In the jefferisite we have 
approximately AlO, MgSiO,R’,.3H,O + Al,(SiO,),Mg,H,.3H,O ; 
or a mixture in equal ratios of a hydro-clintonite and a hydro- 
biotite, the alkalies being replaced by hydrogen, and R’ being 
in part, about one-third, MgOH. The greatest uncertainty is 
in the loosely combined water, which is probably analogous to 
the water in laumontite. Two-thirds of the 3H,O is of this 
type; the remaining one molecule being given off below 300°. 
Dried at 100° the salts become monohydrated. Reducing the 
bases of the analysis to terms of alumina and magnesia we get 
the following comparison with the formula: . 


Found. Calculated. 
34°97 34°00 
21°91 21°67 
MeO 21°51 22°67 
H,O, 250°-300° 4°30 5°10 
H,O, over H,SO,..-. 10°79 10°19 


100°00 100°00 
The concordance here is less perfect than in the previous 
cases, but for obvious reasons. First, the uncertainty in the 
rater has already been mentioned. Secondly, the actual ratio 
between the clintonite and biotite molecules, as deduced from 
the empirical formula, is not 1:1 but 18:15. Finally the ob- 
served MgOfHl is a little less than one-third R’,. Still, consid- 
ering the character of the mineral, the agreement between 
analysis and theory is as close as could be expected. 
For kerrite, uniting the univalent factors, the formula be- 
comes 
7511,0 
This, very nearly, is equivalent to 
AIO, MgSiO,R',. 3H,0 + Al(SiO,),;Mg,H,. 31,0, 


commingled in the ratio of 1:5, with two-thirds of R’, being 
MgOH. The second term in this mixture is a hydrous phlogo- 
Calculated. 
Found. As given. Asa phlogopite. 
41°66 
11°84 
27°77 
HO, at 250°-300° 
H,O, over H,SO,.---- 


100°00 


100°00 10000 
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pite; and here again we have trihydration, with two molecules 
of water loosely held and the third more firmly combined. In 
this case we may compare the analysis, reduced to alumino- 
magnesian form and 100 per cent, both with the formula given 
above and with that of the hydrous phlogopite taken sepa- 
rately. 

This comparison, which is in the main satisfactory, makes it 
perfectly clear that kerrite is essentially a trihydrated phlogo- 
pite, with the alkalies replaced by hydrogen. The analogies 
between kerrite and jefferisite are perfectly clear, and both 
minerals become monohydrated by exposure over sulphuric 
acid. It is our intention to examine several other vermiculites 
in the near future, and we believe that all of them will be easy 
to interpret with the aid of the evidence already gained. 

Final considerations—In the foregoing pages we have 
shown conclusively that gaseous and aqueous hydrochloric 
acid differ widely in their action upon magnesian silicates. 
We have also endeavored to show that in this group of 
minerals, the gaseous acid attacks only that part of the mag- 
nesium which is present as the univalent group —Mg—OH; 
and although the proof is far from complete, the evidence in 
favor of our view appears to be cumulative. In the first place 
olivine, which cannot contain hydroxyl, is almost unattacked 
by the gas in the range of temperatures studied. Secondly, 
serpentine, which must contain MgOH, is attacked propor- 
tionally to the excess of oxygen over the ortho-silicate ratio. 
The results, to be sure, are only approximations to quantitative 
accuracy, but they are uniform enough to warrant our conclu- 
sion. Finally, ripidolite behaves like serpentine, and gives an 
analogous formula; while the micas, which presumably contain 
little or no hydroxylated magnesia, are but slightly affected. 
All the evidence, so far, converges to the one conclusion ; 
which has at least the status of a legitimate working hypo- 
thesis. All the hydrous silicates so far examined are not alike 
in their behavior towards the reagent, but only those are 
attacked by it in which there are strong reasons for assuming 
the presence of the basic MgOH. 

In the course of the investigation certain ccllateral questions 
have arisen which have been the subject of experiment. For 
instance, in the action of gaseous hydrochloric acid upon sili- 
cates may not insoluble oxychlorides be formed, which would 
escape notice in the analysis of the soluble portion? To 
answer this question the residues were in several cases ex- 
amined, and found to be practically free from chlorine. 
Traces only of chlorine were retained, insufficient to modify 
our ratios. Furthermore, precipitated and ignited magnesium 
oxide, heated at 498°-527° in gaseous hydrochloric acid was 
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almost quantitatively converted into chloride, showing the 
stability of the latter in a stream of the dry gas. 94:13 per 
cent of the required chlorine was taken up by the oxide, so 
that the possible formation of oxychlorides in our experiments 
may be fairly left out of account. 

Similar experiments with brucite, however, gave apparently 
anomalous results. The mineral examined was typical ma- 
terial from Texas, Lancaster County, Pennsylvania, which was 
first analyzed and subjected to dehydration estimations. The 
data are as follows : 


‘ 67°97 
FeO undet. 
MnO 


Water lost at 105° ~ 
“ 250° 

383°-412°, 2 hours, 
* more ..... 
“ 

498°-527°, 1 
$6 1 none 

full ignition 2°94 


The greater part of the water, therefore, nine-tenths of it, 
is lost at about 400° C., but is given off somewhat slowly. 

Heated for 28 hours to 383°-412° in dry hydrochloric acid 
gas, constant weight was not attained; but at this point the 
experiment was stopped, and only 10 33 per cent of the mag- 
nesia had been converted into chloride, or a little less than one- 
seventh of the total amount. Several other experiments, at 
temperatures ranging from 200° to 500° gave similar results, 
all low, and in no case was more than one-fifth of the 
required chlorine absorbed. At the higher temperature, 498° 
to 527°, the reaction went farthest, and the absorption of 
chlorine was still going on at a very slow rate. In this case, 
the brucite must have become almost dehydrated; but the 
oxide so formed was different in its behavior from the precipi- 
tated oxide previously examined. The difference may have 
been due to physical causes, such as a different degree of com- 
pactness in the material; but it is doubtful whether that sup- 
position would fully account for the anomaly. Probably 
magnesium hydroxide, like other hydroxides investigated by 
Carnelley and Walker,* undergoes progressive dehydration 
through a series of stages; each step being attended by a poly- 


* Jour. Chem. Soc., liii, p. 59, 1888. 
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merization of the residue. An oxide so formed might con- 
ceivably be more stable than the oxide with which we previ- 
ously worked; at all events, the two are not necessarily — 
identical. As regards the bearing of these data upon our 
silicate work, we can hardly offer satisfactory conclusions. 
Still, magnesium saturated by hydroxyl is quite differently 
combined from magnesinm which is but half saturated with 
that radicle, and in the mixed union in a silicate, the polymeri- 
zation attending dehydration above referred to could hardly 
occur. We are inclined to believe, on the whole, that MgOH 
in a silicate has a lower order of stability towards gaseous HCl 
than the compound Mg(OH),; but this point remains to be 
proved. We hope to continue this investigation among other 
silicates ; and we feel confident that the data so far obtained 
have value quite independently of our conclusions. 


Laboratory U. 8. Geological Survey, Washington, July 7, 1890. 


Art. LVIII.—udialyte and Eucoltte, from Magnet:Cove, 
Arkansas; by J. Francis WILLIAMS. 


[By permission of the Geological Survey of Arkansas. ] 


Eudialyte.—As long ago as 1861 Professor C. U. Shepard * 
discovered small nodules of a brilliant crimson mineral in the 
feldspar of the eleeolite rock of Magnet Cove, Arkansas. He 
at first supposed this mineral to be corundum, but after 
testing its hardness (which he found to be less than 6°), and 
observing that it gelatinized with hydrochloric acid, he decided 
that it was eudialyte. From that time the occurrence of this 
mineral in Arkansas has been mentioned in most text-books of ; 
mineralogy ¢ on Professor Shepard’s authority, but not until 
very lately has the subject been revived. During the last 
year William J. Kimzey of Magnet Cove has found a number 
of good erystals and also a considerable quantity of the nodular 
material. Hidden and Mackintosh have published a note in 
this Journal,t in which they .describe this nodular, rose-red, 
nearly transparent mineral, and state that it is probably eudia- 
lyte, and identical with that discovered by Shepard. 

During a recent visit to Magnet Cove, in the interest of the 
Geological Survey of Arkansas, I was fortunate enough to 

* This Journal, II, xxxvii, 405, 1864. 

+ System of Mineralogy, J. D. Dana. 5th edition, p. 249. Lehrbuch der Min- 
eralogie, G. Tschermak. 2d edition, p. 522. Elemente der Mineralogie, Nau- 


mann-Zirkel. 12th edition, p. 745, etc. 
¢ Am. Jour. of Sci., ITI, vol. xxxviii, 494, 1889. 
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obtain some very good specimens of this rare mineral, several 
of which were well adapted for crystallographic measurement. 
Through the kindness of Messrs. W. E. Hidden of New York 
and C. S. Bement of Philadelphia, 1 was enabled to measure 
two other crystals from this locality, which were especially 
interesting. 

The erysials that I have seen from this region range from 
8 to 18™™ in diameter and are, for the most part, thick tabular 
parallel to the base. They are transparent to semi-transparent 
and in color vary from rose-red to deep crimson. Cleavage 
parallel to the base is indistinct, and the crystals appear to be 
traversed by irregular cracks in all directions. The cleavage 
ge to 42 and #, as noted in the Greenland eudialyte, 

as disappeared almost entirely from these crystals. The 
surface of the crystal is in some cases covered by a yellowish 
coating of altered material; this, however, does not appear to 
diminish its brilliancy, but when it occurs on the base increases 
the luster to mother of pearl. 

The crystals may be divided according to their form into 
two classes: first, those in which the negative rhombohedrons 
predominate, and second, those in which the positive ones are 
the laryer. In general, the crystals are terminated above and 
below by hexagonal basal planes, but these occasionally become 
triangular or disappear entirely. The most satisfactory crystal 
for the measurement of angles was one of only about 3™ in 
its greatest diameter and of half that thickness. This crystal 
belongs to that group in which the negative rhombohedrons 
predominate, and is shown in fig. 1. The measurements from 
_ this, combined with those from several 

. other crystals, are given below, and after 
’? each measured angle the extreme variation 
from the mean is appended. 

The axial ratio, as calculated from meas- 
urements, made on three very good crystals, of the angle 
between the base and the largest rhombohedron, —432, is 
found to be a:¢=1:2°1174. As this is deduced from a 
mean of not less than ten angles, none of which varied more 
than 25 seconds from the mean angle, 50° 43’ 6’, it is evident 
that it cannot be far out of the way for the Arkansas variety 
of eudialyte. Brégger in his splendid work, “ Die Mineralien 
der Syenitpegmatitgiinge der Siidnorwegischen Augite- und 
Nephelin-syenite,”* considers the latest measurements of von 
iadewe* the most correct for eudialyte. Von Kokscha- 
row gives @:¢c = 1:2°1129, which differs but little from the 


* W. C. Brégger, Zeitschrift fiir Kryst. und Mineral, xvi, p. 498, 1890. 
+ Von Kokscharow, Verhandl. der kais. russ. min. Gesellschaft zu St. Peters- 
burg, II, xiv, 205, 1879. 
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ordinarily accepted figures, @:¢ = 1:2°1117, while the value 
for the Arkansas variety is considerably larger. 
The following faces have been observed and measured : 
c¢ = OR (0001), a= « P2 (1120), R= +R (1011), 
d = —4R (0112), n = —2R (0221). 


Von Koksch. 

Faces. ” Mean angle. Calculated. Variation. Calculated. 

ce: d, (0001): (0112) 50° 43” 6" 50° 43” 6" 0” 24” 50° 38” 
3M, (0001): (1011) 67 53 48 67 45 24 3 12 67 42 
Cc: n, (0001): (0221) 78 25 78 26 35 10 30 78 25 
Cc: a, (0001): (1120) 89 56* 90 0 0 15 90 0 
d: a, (1012): (1120) 47 49 30 47 54 29 4 30 47 58 
d: d, (1012): (0112) 84 21 84 11 2 1 reading 84 4 


The variation of these angles and of the axial ratio from 
those of von Kokscharow would suggest some corresponding 
variation in the chemical composition, and it is probable that 
an analysis on which Mr. Hidden is engaged will bring out 
this difference. 

An excellent example of that class of crystals in which the 
positive rhombohedrons predominate is found in a small speci- 
men—not more than 4™™ in its greatest diameter—loaned me 
by Mr. C. S. Bement. This is shown in fig. 2. 
one face, + (1011), is so over-devel- 
oped that all the rest of the faces seem 
dwarfed by it. At the first glance, and 
in fact until the crystal is carefully meas- \ 
ured, this large face would be mistaken 
for the base, and the fact that opposite 
to it, the crystal is terminated by a six- 
sided pyramid would seem to supvort this view. 

The crystal is, in reality, to be placed as shown in the cut, 
and the faces, which make up the front of the crystal, are des- 
ignated by the same letters as in the preceding figure. The 
faces forming the back are for the most part composed of 
known forms in oscillatory combination. Besides these well 
known faces a large number of new ones appear, of which, 
however, only a few are large and sharp enough to be worthy 
of special mention. The most important of these forms are as 
follows : 


— AR (0.3.3.11), (1014), (1015) and (2363). 
The angles, measured as nearly as possible, were as follows: 


Angle. a Measured. Calculated. 
OR: —},R, (0001): (0°3°3°11) 33° 54’ 33° 41’ 52” 
OR: +R, (0001): (1011) 54 (+307) 31 26 12 
OR: IR, (0001): (1015) 25 59 33” 26 3 35 


The faces at the back of the crystal lying in the vertical 
zone and beginning at the top are: 02, 0001; — 3,2, 3°0°3-11; 


* Brégger, 1. c., measured this angle on Norwegian eucolite as 89° 58” 30”, 
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1012 (large); —4.2, 101m; (point at back) } 2, 101n; 
4A, 1014 (large but dull) ; +, 1015 and 0/2, 0001 (bottom), 

The right and left inclined zones at the back are made up of 
the following faces; /, 0111 and 1101; the prisms « /?2, 1120 
and 2110; (point at back) —$, 1102 and 0112. The small 
zones lying back of a (« P2, 1210 and 1210) are made up of a 
recurrence of the prisms with the scalenohedrons —$/25, 2363 
and 6323 (determinable only through zone relations.) 

In order to make sure that the crystal was properly placed 
and the faces correctly determined, it was imbedded in a short 
piece of glass tubing just large enough to hold it, and which 
was filled with Canada balsam. This was then placed on an 
object glass and a thin glass cover placed over it.* The out- 
side of the glass tube was covered with black paint, in order to 
eut off any side reflections, and the preparation was then exam- 
ined under the polariscope. Owing to the thickness and irregu- 
larity of the crystal, the black cross was not very plain, but it 
was evident on revolving the stage of the polariscope that there 
was no extinction such as was observed when the erystal was 
placed in any other position. 

The specific gravity is comparatively low and lies between 
2°804 and 2-833 at 15°C. These values were obtained from 
those crystals which were measured, and the lowest was that 
of the crystal figured in No. 2. The determination was made 
by means of a cadminum-borotungstate solution, in which the 
crystals were placed and which was then brought to such a 
density that the mineral remained suspended, neither rising 
nor sinking. The specific gravity of the solution was then 
determined by means of a 12 cc. pycnometer. 

Thin sections, cut at right angles to the vertical axis, show 
in parallel light a pink color, and between crossed nicols remain 
perfectly dark during a complete revolution of the stage. In 
convergent polarized light such sections show a wide black 
cross which sometimes opens a little owing to slight optical 
anomalies, but no colored rings appear. Both the double 
refraction and the index of refraction are weak. The index is 
lower than that of Canada balsam and the surface of the section 
appears smooth. The character of the double refraction is 
positive. By sinking the polarizer and the converging lens, 
the irregular cleavage, which lies approximately parallel to 
42 (1014), becomes visible. 

The mineral is comparatively free from inclusions for a 
crystal which was formed as late in the period of solidification 
of the rock as this. Magnetite and egyrite or acmite are the 

* Since making this experiment I have received Professor C. Klein’s exhaustive 
paper on this method of examining crystals without cutting them. Sitzungsber. 
d. k. Akad., Berlin, xviii, p. 347, 1890. 
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only inclusions which have been observed. It appears as if 
sometimes eudialyte and sometimes orthoclase was formed 
first, for first one and then the other is found in idiomorphic 
erystals. On the whole the eudialyte appears to be the earlier 
of the two. Decomposition takes place very rapidly. 

Eucolite.—Aceording to Briégger,* all those erystals which 
have the form of eudialyte, and essentially its chemical compo- 
sition, but negative double refraction in place of posztive, are 
to be considered eucolite. It appears therefore that the yellow- 
ish brown crystals, bearing a great resemblance in form and 
size to eudialyte, but which are characterized by their negative 
double refraction, are to be classed under this head. The 
erystals which appear in the Arkansas rock are of a much 
lighter brown or brownish yellow color than those from 
Norway. The cleavage parallel to the base (O0U1) is much 
more pronounced than in eudialyte, but that in other directions 
is about equally poor with that already noted. 

The following faces have been observed (fig. 3): e=O0R 
(0001), 2 = + (1011), d= —4 7 (0112), 9g = «P (1010), a= 
a £2 (1120). Some of the angles between these faces and. the 
base have been measured, but the poor 
reflections prevent the obtaining of accu- 
rate results. The angles recorded are 
probably not nearer than from 15’ to 30’ 
to the true angles. Owing to these large 
limits of error, it is impossible tu caleu- 
late any axial ratio for this mineral, but 
the angles as measured do not differ very much from the cor- 
responding angles on eudialyte. 


Angle. Measured. Calculated. 
c: d (0001): (0112) 50° 40’ 30" © 50° 43’ 6” 
c: R (0001): (1011) 67 12 67 45 24 
c: a (0001): (1120) 89 53 90 
(0001): (1010) 90 25 90 


The specific gravity taken in the same way as that of eudia- 
lyte gave 2°6244 to 2°6630 at 15°C. This is extremely low, 
but even after bringing in a correction for adhering orthoclase 
(sp. gr. = 2°55—2°62) the figures would not be much higher. 
Hardness 5 to 5:3. 

In thin sections this mineral appears semi-transparent, and is 
of a white to a very light yellow color. In convergent polar- 
ized light, a section perpendicular to the principal axis shows 
a black cross which when tested with a mica plate establishes 
the negative character of the double refraction very plainly. 
The double refraction appears weaker than in eudialyte. Mag- 
netite and wgyrite appear to be the only inclusions. Some 


* L.,c. page 489. 
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crystals were found which were made up of both pink and 
yellowish brown material, and in these cases it was always 
found that the former was positive and the latter negative. 

Wilhelm Ramsay * in his ‘‘ Geologische Beobachtungen auf 
den Halbinsel Kola” has observed that, in the eudialyte of the 
nepheline syenite, which he describes, both positive and nega- 
tive as well as isotropic zones appear, but that no difference in 
color nor in the indices of refraction between the various parts 
was detectable. Ramsay’s observations were made by means 
of a selenite plate on sections, which were slightly inclined to 
the principal axis, while those on the Arkansas mineral were 
made by means of a quarter-undulation mica plate on sections 
parallel to the base. 

From the low specific gravity and hardness, as well as the 
want of complete transparency in the eucclite crystals, it may 
well be suspected that these crystals are decomposed or weath- 
ered eudialyte. To these facts may be added the observations 
that, in cases where eudialyte has begun to weather, it is found 
in the form of pink grains surrounded by a soft yellowish 
brown powder, which resembles very closely the eucolite just 
described. Moreover it is probable that the yellowish coatings 
observed on the surface of the eudialyte crystals already 
described are made up of this same brownish yellow mineral. 
A determination of the amount of water in a specimen of the 
eucolite would be of use in deciding the question of its origin. 

Both eudialyte and eucolite occur in two places in Magnet 
Cove; one, one hundred meters northeast of the point where 
the Hot Springs turnpike crosses Cove Creek, and the other 
on “the branch” about 150 meters east of where it empties 
into Cove Creek. Indications of endialyte have been observed 
in the eleolite syenite of Saline County, Ark., on the property 
of Sol. Nethereutt, about seven miles (11 km.) N.E. of Benton. 
(N.W. of S.E. of Sec. 16, 2S. 14 W.) At this point the min- 
eral was so badly weathered that an exact determination was 
impossible. 

Besides the segyrite, eleolite and orthoclase of the rock in 
which the eudialyte occurs, there are found as accessory min- 
erals beautiful little idiomorphic titanites and apatites. As 
decomposition products there appear ozarkite (thomsonite) 
and manganopectolite,+ which may be due in part at least to 
the weathering of eudialyte as well as of the other constituents 
of the rock. 


Petrographical Laboratory, Clark University, 
Worcester, Mass., June, 1890. 


* Wilhelm Ramsay. Fennia, Bulletin de la Société de géographie de Finland, 
iii, No. 7, pages 42 and 43. 

+ J. F. Williams. Manganopektolit. Ein Neues Mineral aus Magnet Cove, Ark. 
Zeitsch. Kryst. Min., xviii, 1890. 
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Art. LIX.—Prediction of Cold-waves from Signal Service 
Weather Maps; by T. Russeut. 


[Read before the American Association for the Advancement of Science, at 
Indianapolis, August 25, 1890, by T. Russell, Assistant Professor, Signal Service. ] 

In addition to the regular fall of temperature that takes place - 
from day to night, there are irregular falls occurring from 
time to time. The extent of country covered by these falls is 
various at different times. When the fall of temperature in 
twenty-four hours is twenty degrees or more and covers an area 
of at least fifty thousand square miles and the temperature in 
any part of the area goes as low as 36° it is called a cold-wave. 
Answering to this definition, there have been in the United 
States in the past ten years, 1880 to 1890, six hundred and 
twenty-one cold-waves, as shown by the 7 A. M. weather maps 
of the Signal Service. 

In Table I, is given the number of cold-waves, of various ex- 
tents, according to the area enclosed by the twenty-degree 
temperature-fall line, that have occurred in ten years, in the 

. months of October, November, December, January, February 
and March. 
TABLE I. 
Number of cold-waves, 1880 to 1890, according to extent of twenty-degree temperature-full areas. 


50.000 100,000 200,000 300,000 400,000 500,600 609,000 700,000 800,000 900,000 1,000,000 1,100,000 


to to to to to to to to to 

, 100,000. 200,000. 300,000. 400,000. 500,009. 600,000. 700,000. 800,000. 900,000. 1,000,000. 1,100,000. 1,200,000. 
January - 13 27 25 29 16 13 9 4 3 1 1 2 
February. 23 26 19 24 13 10 6 5 2 2 2 1 
March 30 24 13 ll 12 1 2 1 l 
October. = 21 13 2 1 1 oe 
November 32 14 12 10 8 5 1 = 1 2 ae ts 
December 3L 30 21 16 14 5 1 3 5 1 oh em 

Sums_. 150 134 92 91 64 34 19 is 12 6 3 3 


The greatest cold-wave was that of January 17, 1882. The 
twenty-degree fall line included an area of 1,101,000 square 
miles, and the ten-degree fall line an area of 2,929,000 square 
miles. There have been in ten years six cold-waves with the 
area of the twenty-degree fall greater than one million square 
miles. The magnitude of maximum temperature-fall in cold- 
waves varies greatly at different times. The different curves 
of temperature-fall lie one within the other, the twenty-degree 
within the ten-degree, the thirty within the twenty and so on. 
There is a gradual increase of temperature-fall from the border 
of a cold-wave area to the center which is the place of maxi- 
mum-fall. There have been two cases in ten years where the 
maximum fall was over sixty degrees, the greatest being sixty- 
three. ‘There were sixteen cases where the maximum fall was 
between fifty and sixty degrees; seventy-seven cases with the 
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maximum fall between forty and fifty degrees; two hundred 
and sixty-two cases between thirty and forty degrees ; and two 
hundred and sixty-four between twenty and thirty. 

The Signal Service weather-maps show that these cold-waves 
always occur over the country covered on the preceding day by 
an area of low barometric pressure, or over the country covered 
by an area of high pressure. Where both occur, the cold-waves 
attain their greatest extent. The cold-waves occur from the 
center of the areas of low pressure towards the west. There 
are a few cases where low pressure areas have not been fol- 
lowed by a fall in temperature at their centers. There are 
twelve of these in ten years where there have been rises in 
temperature instead of falls around the centers of low pressure. 
On the other hand, no cold-waves ever occur without the pres- 
ence of an area of high or low pressure. Why there are 
exceptions is not known. 

The Signal Service observations made at 8 A. M. (at 7 A. M., 
previous to July 1, 1888) are given on the e weather-maps issued 
daily. The barometric pressure at the various stations reduced 
to sea-level are generalized by the isobars. The temperatures 
are shown by the isotherms drawn through places having the 
same temperature. 

A typical case of weather-map preceding a cold-wave is that 
of February 9, 1885. The map shows a characteristic feature 
of the isotherms preceding a cold-wave. They run from south- 
west to northeast in the country covered by the low pressure, 
and after passing the center bend towards the southeast and 
east. To the west of the region of high pressure the isotherms 
bend to the northwest. The general appearance of the isotherms 
would seem to indicate that the air in the low pressure has pro- 
gressed from the south, and that in the high from the north, 
carrying with it the isothermal lines peculiar to those regions. 
The temperature-falls on February 10, 1885, shown on a map 
by lines joining the points of equal fall, give areas which are 
quite regular, having usually the appearance of ellipses one 
within the other. The total temperature-fall on a map has 
— the semblance of a cone. The temperature-fall 
ines are sections of planes with the cone. The maximum or 
greatest fall of temperature in the center is the altitude of the 
cone, and the area enclosed by the lines of no change is its base. 

An examination of the maps preceding cold-waves shows that 
the extent of cold-wave is dependent on the extent of the area 
of low pressure and the area of high pressure on the day pre- 
ceding it. The extent of cold-wave depends very greatly on 
the density or sparseness of the isothermal lines in the region 
of the low area and to the west of it. When they are numer- 
ous and close together, the falls will be very great and will 
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cover a wide extent of country. The maps preceding cold- 
waves vary very much as regards isotherms. There is always 
some diminution of temperature to the northwest of a low area. 
Sometimes it is not more than twenty degrees in a distance of 
500 miles from the center, and sometimes eighty degrees in the 
same distance. 

To show to what extent the amount of temperature-fall and 
the area of fall depend on the variation of barometric pres- 
sure and contrast of temperature, the means in a number of 
selected cases are shown in Table II. 


TABLE IT. 
Summary of Pressure and Temperature Gradients, and Mean Temperature Falls. 
Mean Mean Mean Mean 

Temperature Falls, Temp. Grad’nt Pres. Grad’nt extent of 

per 500 miles. per 500 miles. cold-wave. 

Inches. 

53°°6 16 cases 55° 0°66 2671 
43°°3. 60 cases 47° 0°56 
33°°S 44° 0°59 10°0 
24°°0 34° 0°46 37 
14°°3 23° 0°40 


In forming the means in Table IJ, sixty cases each of falls 
between thirty and forty, twenty and thirty, and ten to twenty 
were selected, one from each month, October to March, during 
the ten years. The changes less than twenty degrees do not 
class as cold-waves, but are given, to show the dependence in 
magnitude of the temperature-fall on the pressure and temper- 
ature gradients in the case of small changes. The last 
column of Table II, contains the extent of cold-wave, the unit 
being a fall of twenty degrees over an area of 50,000 square 
miles, or ten degrees over an area of 100,000. The extent of 
fall in cold-waves, including all the fall greater than ten 
degrees, but not including any less than ten degrees, varies in 
different cases from 5 to 60 on this basis. The temperature- 
fall is computed as the contents of a rough cone. The areas 
of the falls are measured with a planimeter and the altitude 
expressed in units of ten degrees of the greatest fall in temper- 
ature. 

The shapes and relative positions of high and low areas of © 
pressure preceding cold-waves are very various. The principal 
types most frequently recurring are as follows : 

1. A low pressure without any accompanying high pressure. 
Cold-waves with this type are not apt to be important or 
extensive, unless the area is continental in extent. With a 
central pressure as low as 29°3 inches, and a distance across the 
thirty-inch isobar of 1,600 miles, the cold-wave is apt to be 
considerable. 

2. A low pressure area with a high to the northwest of it. 
This is the most frequently occurring type. The cold-waves 
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accompanying it may be of any extent from the smallest to 
the largest. 

3. A great area of high pressure, with a slight or very ill- 
defined low pressure, irregular in shape to the southeast of it, 
or very far to the east. The cold-waves are not apt to be 
great in this case. The area of temperature-fall is a long nar- 
row strip extending from southwest to northeast, and never 
reaching more than 300 miles from the southeastern edge of 
the high area. 

4. An area of low pressure with an area of high southwest 
of it. The temperature-fall area is a long narrow strip in this 
case. This type is usually a sequence of type 2 and always 
follows after a severe cold-wave has prevailed the day before 
- in country farther to the west and north. 

5. A double V-shaped area of low pressure, one in the region 
of the Great Lakes open to the northeast, the other in Louisiana 
or Texas and open to the southwest, a great area of high pres- 
sure in between the two, to the northwest. The cold-waves of 
greatest extent have occurred with this type. 

6. A double low, one in the Lake Region and the other on 
the Atlantic coast. The cold-waves with this type are always 
extensive, but keep well towards the north. 

These varieties may be still further subdivided according to 
the shape and position of the isobars in the area of low pres- 
sure. The low may have closed isobars, or it may be open in 
any direction. The closed isobars may be circular or elliptical. 
When elliptical, the long axis may be from northeast to south- 
west, from north to south, east to west, or northwest to south- 
east. The latter variety is very unusual. The cold-waves 
following each of these varieties have distinctive features. 
These various types have distinctive features in the areas of 
twenty-degree fall following them. The longer axis of the 
area of temperature fall extends in the direction in which the 
isobars are open, ete. 

The method given here for the prediction of cold-waves, 
does not give a correct result at all times. It represents very 
fairly the average of cases that occur; though in a few cases, 
it gives largely erroneous results. It is purely empirical. 
What follows certain combinations of isobars and isotherms 
is seen from past weather-maps, and it becomes a question how 
to formulate the conditions and use them, for judging what 
may occur in any special case in the future. 

From an examination of the charts of temperature-fall in 
connection with the weather-map twenty-four hours preceding, 
it will appear that the extent of the cold wave depends on the 
extent and depth of the area of low pressure. It likewise 
depends on the extent and height of the area of high pressure. 
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When both a low and high pressure occur together, the cold 
wave is apt to be very great. The surest indication of a com- 
ing great fall of temperature, both deep and extensive, is a 
crowded condition of the isothermal lines to the northwest of 
an area of low pressure. This condition is usually the result 
of a great fall of temperature in the preceding twenty-four 
hours, in a district to the west and north. Sometimes, how- 
ever, this crowded condition of the isotherms is the result of a 
slow cooling over a wide area of country, lasting several days. 
Then a low area of pressure putting in an appearance to the 
southeast of it, the next day there follows a great and exten- 
sive fall of temperature, without any very great fall the day 
preceding. At times, there is a regular progression of the 
areas of fall from west to east, or southeast. Areas of low 
— appearing in the vicinity of Lake Superior, witha 

igh area to the west, have temperature-falls on the next day 
at places east of the Missouri River and skirting along as far 
south as the Ohio River. 

One of the most important types of map is that of a low 
area of pressure in Texas and a great high tothe north. Areas 
of great temperature-fall always follow this type, with the long 
axis extending north to south. The greatest falls occur in the 
southwest. The areas of fall on the next day are farther to 
the east, and later, fal!s follow to the north, in Maryland, 
Pennsylvania, New Jersey and New York. This is a type for 
which it is possible, when the high and low areas are large, to 
make successful predictioas of cold-waves for the eastern States 
two days in advance. 

Inasmuch as the extent and depth of temperature-fali depend 
on the extent of the areas of high and low pressure, it was 
decided to ascertain how far this was true, and to determine if 
possible the numerical relation between them. The areas 
enclosed by the temperature fall lines of ten, twenty, thirty, 
forty degrees, etc., in the various cold-waves were measured by 
means of a planimeter on maps of the United States on a seale 
of s5adc.077- The areas between the isobars of high and 
low areas of pressure on the maps preceding cold-waves were 
measured in the same way. The areas between the isothermal 
lines in the region covered by the areas of high and low 
pressure were also measured. 

The method proposed for the prediction of cold-wave, is as 
follows : 

1. From the measured extent of the high and low area of 
pressure always preceding cold-waves to determine what the 
total extent of the fall in the cold-wave will be. 

2. To determine the maximum fall of temperature that 
is to take place in a cold-wave. 
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3. The extent of cold-wave being known, which is the con- 
tents of a cone, and the altitude being known, which is the 
maximum fall of temperature expressed in units of ten de- 
grees, then from suitably prepared tables, the areas included by 
the ten and twenty degree temperature-fall lines to be taken, 
these lines being the sections of planes with the cone. 

4, The various shapes that the twenty degree temperature- 
fall areas take with different types of high and low pressure 
will be determined. The shape of the areas will be taken as 
exactly elliptical, with varying ratio of axes in different cases. 
This is not strictly the shape of temperature-fall areas in actual 
cold-waves, but it is sufficiently near for practical purposes, 
and the best that can be adopted. In more than 90 per cent 
of the cases, a regular ellipse will represent actual temperature- 
falls with errors not greater than six degrees. 

5. The location of point of greatest temperature-fall will be 
determined, and the position of the longer axis of the twenty- 
degree fall area. 

6. A previously prepared piece of card-board of the size 
and shape of the twenty-degree fall area will be placed ona 
map in its proper position and a line drawn around it. The 
thirty degree, forty degree, ete., temperature-fall lines will be 
drawn in with regard to this twenty degree fall line, and the 
point of maximum fall. 

7. From these curves the falls at various stations in the 
region covered can be estimated, and the isothermal lines 
drawn for the day on which the cold-wave is to prevail. The 
isothermal lines in a region where a cold-wave prevails, always 
have a certain smoothness and detiniteness of sweep. If the 
predicted isothermal lines are crooked and irregular, some 
slight adjustment can be made, and new isotherms put in, so as 
to represent the average position of the ones first drawn. 


Extent of Cold- Wave. 


The extent of a cold-wave has been taken, as proportional to 
the extent of the area of low pressure multiplied by an 
unknown factor, plus the extent of the high area multiplied 
by another unknown factor, plus another term, composed of 
the product of an unknown factor by the extent of low area 
of pressure, and a number expressing the density of the iso- 
thermal lines throughout the region of the high and low areas. 
The unit of deficiency of pressure in the low area, below a 
pressure of 30 inches and excess in the high, is taken as one 
inch over an area of 100,000 square miles. In different cases 
the number expressing this excess or deficiency of pressure 
varies from a small fraction of a unit to as much as ten units. 
Observation equations were formed on this plan, of the form, 
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HA+L/+L1.F-—E=0. h, 7 andZ, are the unknown quantities 
and, E, the extent of cold-wave; H and L, are the measured 
extents of high and low pressure. As regards F, the number 
expressive of the density of the isothermal lines, it was de- 
rived in the following way. 

Consider two contiguous areas, between three successive 
isotherms. The tendency is for the wind to blow from the 
high area towards the low, and carry the air from places of low 
temperature to those where it is high. The mean temperature 
of a strip between two isotherms as compared with a strip 
adjoining it is ten degrees different, the one to the west and 
north being the lower. If the area of higher temperature is 
of less extent than the lower one, there is a possibility of all 
the air from the lower one overflowing the higher, and that 
the fall in temperature will be equal in extent to the area of 
the higher multiplied by one, their difference of temperature 
being ten degrees. If the area of lower temperature is less 
than the higher one, it is not likely that it will change the 
temperature any more than the area of the lower multiplied 
by the difference of temperature unless there is cold air com- 
ing from above. Consider a third area with respect to the 
one of highest temperature. The fall of temperature pro- 
duced by it may be taken in extent, as equal to the area of the 
smaller one of the two areas multiplied by two, the difference 
of their mean temperatures being twenty degrees, but some- 
what less than this on account of the two areas being farther 
apart than in the case of the first two considered. Part of the 
low temperature is expended in lowering the temperature of 
the intervening area. It is not known what the law is, accord- 
ing to which this effect diminishes with distance of the areas 
apart. There is some reason, however, for believing that it is 
inversely as their distance apart. The effects of the areas, in 
causing extent of fall, have been taken as inversely propor- 
tional to their distances apart expressed in units of one hun- 
dred miles. Considering all the other areas with respect to 
the area of highest temperature, in a similar manner a series 
of numbers will be obtained, expressive of the possible extent 
of temperature-fall. The next area of temperature below the 
one of highest temperature, will in like manner give a similar 
series of numbers, and likewise a third area considered with 
respect to all those below it will give a series, and so on, until 
the last two areas are taken into account which give a single 
number. The sum of all these numbers gives a total number 
expressive of the possibility of temperature-fall, provided 
there is sufficient of a low area to induce such a circulation of 
the air, that the air from places of low temperature will reach 
places where it is high. The more extensive and deep the 
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area of low pressure, the more this will be accomplished. 
Accordingly, a term is included in the equation which gives 
the temperature-fall, which is proportional to this number 
multiplied by the extent of the low area and an unknown 
quantity. This number expressive of density or sparseness of 
isotherms in the case of different weather-maps preceding cold- 
waves varies from 5 to 95. 

To establish the numerical relation between the extent of 
cold-wave and the extent of high and low areas of pressure, 
127 cases of cold-wave were selected from those that have 
occurred in ten years. They were so chosen as to include the 
greatest possible variety in extent of cold-wave from the 
smallest to the largest, the greatest and least areas of high and 
low pressure concerned in their production, cases in which the 
“high” was in different positions with respect to the “low,” 
and cases of the greatest diversity of the isothermal lines pass- 
ing through the low area. 

Normal equations were formed, and from them the values of 
the unknown quantities derived : 

h = 2°75, 3°15, 1, = 00547 


From the residuals obtained by substituting the values of the 
unknown quantities in the observation-equations, the probable 
error in the extent of a cold-wave derived by this method was 
found to be + 5. The average extent of cold-wave in the 127 
cases was 20. The extent of different cold-waves varied from 
5 to 60. 

Several different forms of equation were tried. The one de- 
scribed, gave more satisfactory values of the residuals than any 
of the others. From a consideration of the residuals in the 
various methods tried, it was inferred that the fall of tempera- 
ture in a cold-wave must be composed of two parts. One part 
depends on the presence of a high or low area of pressure, and 
the other on the transmission of air from places in the north- 
west, where it is cold, to places where the temperature is high, 
in the vicinity of the low area. The first part probably re- 
sults from the intermixture of air near the ground with that 
from a great altitude, this intermixture resulting from a great 
diminution of temperature upward in the air. In Winter, on 
account of the greater lengths of the nights, there is excessive 
cooling of the upper layers of air. The determining factor of 
a convective interchange, is the upward diminution of temper- 
ature. The air over a wide area of country being in unstable 
equilibrium, a circumstance, such as a slight excess of heating 
at the ground may be the cause of an intermixture of the strata 
throughout a great height. Intermixture would cause the air to 
become nearly uniform in temperature, which would cause a fall 
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at the surface of the earth, and a rise in temperature high up in 
the air. This latter, however, would not be maintained long on 
account of the greater radiation in the upper air, which would 
cause the temperature to diminish rapidly to the normal pecu- 
liar to the altitude and the time of the year. A mixture of the 
air throughout a height of five miles, computation shows, would 
cause a fall in temperature of forty degrees, if the temperature 
at the surface of the earth is 60°. 

The change of temperature upward in the air is very slight 
in a region covered by an area of high pressure. This is the 
region where a cold-wave is prevailing and intermixture has 
taken place. In fact, there is sometimes in such a region an 
increase of temperature upward, which is, however, mostly due 
to local causes, a ridge or peak radiating strongly into space 
during the night, and the thin layer of air cooled by contact 
with it, flowing down over the lower portions of the land into 
valleys, and giving rise to an abnormal contrast of temperature 
at slightly differing altitudes. 

The fact that most of the severe cold-waves in the northwest 
start in the afternoon, just after the occurrence of the maxi- 
mum temperature, tends to strengthen this view. The higher 
up in the air, the less the diurnal range of temperature. At 
the time of maximum temperature at the surface of the earth 
the rate of upward diminution of temperature must be greatest, 
and consequently at that time the greatest tendency to an in- 
terchange of the air above and below. The fact that the same 
density of isotherms with same extent of high and low in dif- 
ferent cold-waves, do not always produce the same extent of 
temperature-fall proves conclusively that the fall is not due en- 
tirely to progress of cold air from the northwest, or dependent 
pre on temperature conditions at the surface of the ground, 
but that part of it must come from above. 

Cases can be shown on the Signal Service weather-maps, 
where the fall of temperature certainly cannot be due to pro- 
gress of air from places of low temperature to those of high 
unless it comes down from the upper air, because there is no 
lower temperature to the northwest to be carried by the winds. 

In the high area, the main part of the cold-wave is due to the 
convective action in high and low strata. The high is to some 
extent merely the result of low temperature. The equation 
will not admit of a term consisting of the extent of high area 
multiplied by the factor dependent on the density of the iso- 
therms. There are a few cases, however, where a slight term 
of this kind would improve the residuals. An area of high 
barometer no greater than 30:4 inches has very little power to 
transmit or produce a cold-wave to the east or southeast of it. 
Up to that limit, the high pressure is mainly the result of the 
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low temperature over the area, and there is no appreciable cold- 
wave without a very considerable low to the east. In the low 
area, the fall of teu:perature is due both to the intermixture of 
upper and lower air and the presence of cold air brought from 
the northwest by the action of the typical winds around it. 


The greatest fall of temperature. 


An examination of the weather-maps in 217 cases preceding 
cold-waves shows, that the greatest falls in 134 cases occurred 
inside of the iowest isobar of the low area of pressure or within 
100 miles of the center of the low. In 62 eases, it was south 
of the center of the low 200 miles or more. In 8 cases it was 
north of the center; in 4, west of it; in 3, east of it; and in 6 
cases so remote from the center as to have no apparent relation 
to it. In at least 80 per cent of all the cases of cold-waves, the 
place of greatest temperature-fall can be located twenty-four 
hours beforehand somewhere on the map within a radius of one 
hundred miles of its true place by taking it at the place of 
highest temperature within 100 miles of the center of the low. 

The magnitude of greatest temperature-fall is conspicuously 
dependent upon the temperature gradient on the weather-map 
preceding it. The values of maximum temperature-fall, pres- 
sure and temperature gradients given in Table II. might be 
used for deriving the greatest fall. Taking the fall as propor- 
tional to the product of the temperature gradient by the pres- 
sure gradients in five hundred miles, the mean greatest falls of 
53°6, 43°3, 33:5, 24-0 and 14°3 degrees, give values for the factor 
respectively of 1°49, 1°66, 1°29, 154, 1°55, the mean of which 
is 1:48. This factor multiplied by the product of the 500 mile 
pressure and temperature gradient in any case, will give an 
approximate value of the maximum fall in a coming cold-wave. 
The value found in this way would be good if the areas between 
the isotherms were more regular than is usually the case. 

A better method was found to be the following: 

On a line drawn from the point of greatest prospective tem- 
perature-fall, and perpendicular to the isotherms, about where 
they are closest together on the map, measure the distances be- 
tween the isotherms. The temperature at the place of greatest 
fall after the cold-wave has prevailed, will be the weighted 
mean of the mean temperatures of the various sections of the 
line between the isotherms, the weights being taken directly 
as the lengths of the various sections, and inversely as the dis- 
tances of their centers from the point of greatest prospective 
fall. The mean of the temperature from the point of greatest 
fall to the first isotherm to the northwest of it, or for at least a 
distance of 200 miles from the point of greatest fall when 
there is more than one isotherm in the distance, is taken 
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with a weight of one. The mean temperature of a section is 
the mean of its bounding isotherms. When the decrease of 
temperature towards the northwest in a distance of 500 miles 
is not more than thirty degrees, the greatest fall may be taken 
as not greater than five-sixths of the change in 500 miles. 

The probable error of greatest temperature-fall by this rule 
as derived from 201 cases of cold-waves is about +2°5 degrees 
for falls of twenty degrees and +6°5 degrees for falls of fifty 
degrees. Table III shows the distribution of errors. 

TABLE III. 
Errors in Computed Temperature Falls. 

Cases. Error in degrees. Cases. Error in degrees. 
14 0° +10° 
36 +1 +11 
24 +2 +12 
22 +3 +13 
14 ++ +14 
19 +5 +15 
19 +6 +16 
10 +7 +17 
15 +8 +18 

8 +9 


“The computed fall is less than the observed. On the aver- 
age it is less by one degree for falls of twenty degrees ; by two 
degrees for falls of thirty; by half a degree for falls of forty ; 
and by five degrees for falls of fifty degrees. The average of 
all cases gives the computed fall two degrees less than the 
observed. 

This method of deriving the maximum fall can only be used 
where the pressure gradient is at least 0-4 of an inch in 500 
miles. It is worthy of note that the mean temperature 
throughout the areas of high and low pressure, as derived 
from the planimeter measurements of areas between isotherms, 
agrees in most cases within a few degrees with the tempera- 
ture at the place of greatest fall after the fall has occurred 
as computed by this rule. Where the computed falls differ 
greatly from the observed, probably correspond to times of 
widely differing diminution of temperature upward in the air. 

With the computed maximum fall derived in this way, and 
the computed extent of temperature-fail, the areas of ten and 
twenty-degree temperature-falls can be taken from suitably 
prepared tables. The agreement of the computed and observed 
areas is on the whole tolerably satisfactory. It is difficult to 
estimate the accuracy of the method without a map for each 
special case. There are two cases where the method fails 
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badly, those of Dec. 5, 1885, and Dee. 20, 1887, when there 
were twenty-degree fall areas of 863,000 and 723,000 square 
miles and the method gives no twenty-degree fall. There are 
twenty-four. cases where the observed area being 300,000 square 
miles or more, the computed is less than half the observed and 
may be classed as not good. There are four cases of over 300,000 
square miles where the computed area is more than twice as 
great as the observed area. In the other cases the agreement 
is tolerably good. 


Shape and Position of Twenty-Degree Temperature-Fall Area. 


In the case of areas of twenty-degree fall greater than 
200,000 square miles when the “high” is to the northwest of 
the low area, the ratio of the axes of the area in the average of 
cases is 2°5 to 1:0 For the case of the high southwest of the 
low, the ratio is 4:0 to 1:0. In double V-shaped lows and 
exceptionally long areas of low pressure, the ratio is about 5:0 
to 1:0. Lows accompanied by highs no greater than 30°3 
inches in pressure have the fall areas of same general shape as 
the isobars of the iow area. 

Where the isothermal lines are close together, which is 
always the case in a great cold-wave, the long axis is pretty 
certain to be at least two and a half times the length of the 
short one. 

The position of the long axis is usually from southwest to 
northeast. It is parallel to the long axis of the area of low 

ressure or parallel to the general direction of the isotherms. 

t is always sure to extend in the direction of the open end of 
the low area of pressure. The shape of the ten-degree tem- 
perature-fall area pretty generally conforms to the shape of the 
twenty-degree fall area. The ten-degree falls very generally 
overlap on successive days. The twenty-degree fall areas rarely 
overlap and when they do, only slightly, not more than through- 
out a strip fifty miles in width in the case of the very greatest 
cold-waves. The larger the twenty-degree fall areas are, the 
more likely they are to be just tangent to each other or slightly 
overlap. When a well-defined area of twenty-degree fall has 
already occurred, a consideration of its distance from the center 
of low pressure, or point of prospective greatest temperature- 
fall, is of service in determining what the length of one axis 
of the twenty-degree fall may be the next day. 

At the southern limit of a cold-wave, when there is doubt 
about the position of the lower boundary of a temperature-fall 
area, the wind direction is useful in locating its position. In 
the lower Mississippi valley, when the winds having been 
northwest, and there have been falls of temperature to the 
north, and the winds turn to the northeast, no farther falls in 
the vicinity need be anticipated. 
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Tables and charts have been prepared showing the lowest 
and highest 7 A. M. temperatures that have occurred in the 
months of November, Seseade, January, February and 
March. These are of use in locating the areas of fall and 
in estimating by differences the low temperatures that may 
occur to the east, by comparison with what has already occurred 
where a cold-wave is prevailing. 

There is very little time for extensive or elaborate computa- 
tions in the work of predicting cold-waves. This fact has 
been borne in mind in devising the method. It will not 
require more than half an hour to apply it in any particular case. 
Planimeter measurements of the extent of high and low areas 
of pressure were resorted to in the special cases used in deter- 
mining the constants of the formula. But this is not 
necessary in determining the extent of an area of low pressure 
in the prediction of cold-waves. The area computedfrom the 
measured lengths of the greatest and least axis of the outside 
isobar of the area will be sufficient. Considering this area as 
the base of a cone, and the altitude as the difference between 
the outside isobar and the lowest barometer reading, its con- 
tents can be computed with sufficient accuracy for the purpose 
required. 

The predictions of cold-waves according to this method will 
be better than those of the past in that part of the country 
south of the States of Missouri and Kansas and south of the 
Ohio River. Not much improvement can be expected in the 
far northwest, where there is no opportunity to measure the 
extent of the “high,” where it is apt to be over a country not 
covered by observation. Neither can the method give much 
improvement in the New England States, where the “low” is 
often out over the ocean and the “high” to the north of the 
Dominion of Canada. The use of the rule for computing 
maximum fall will, however, make some improvement in the 
predictions for these regions. Though only adapted for giving 
the temperature at the place of greatest fall, it can nevertheless 
be used for other places, and will give a value for the fall that 
will certainly not be exceeded. 

Fuller details for the use of this method in prediction of 
cold. waves will be found in the annual report of the Chief 
Signal Officer for the year 1890. 
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Art. LX.—On a peculiar method of Sand-transportation 
by Rivers ; by JAMES C. GRAHAM. 


Ir is usually stated that the transporting capacity of a stream 
is dependent upon (1) the volume and velocity of the current, 
(2) the size, shape and specific gravity of the sediment, and 
(3) upon the chemical composition of the water. There has 
recently come under my observation, however, a case which 
does not come under the usual interpretation of these condi- 
tions. It was a case of the transportation of siliceous sand 
upon the surface of the water, due to capillary floating. 

It is well known that a needle can be placed gently upon the 
water so as to float, the force of capillary attraction producing 
a surface tension so as to prevent its sinking. This same prin- 
ciple was being used in removing sand from a bar jutting out 
from an island in the Connecticut River. 

The erosion was being carried on from the side of the bar 
against which the current did not strike. It took place by 
gentle ripple waves splashing up against the sand bar (which 
was at an angle of about 150° to the surface of the water) and 
upon the retiring of each wave a little float of sand would be 
on the water. At first these were about the size of a silver quar- 
ter of a dollar, but by the union of a number, some floats would 
be formed of about six inches square. These blotches were so 
numerous as to be very noticeable in rowing up the river and 
could be traced for half a mile or more below the bank, though 
this bank from which the sand came was but a few yards long. 

If one of the blotches was disturbed by touching or the too 
violent action of the waves, it would immediately separate, the 
particles at once falling to the river bottom. 

The above facts seem to me interesting for several reasons. 

(1.) It shows that coarse sand can be floated away by a ecur- 
rent of far less velocity than 0°4545 miles per hour. 

(2.) It shows a method of removing sand from the lower side 
of a forming bar which has gotten above high water mark 

(3.) 1t indicates a possible explanation of the coarser particles 
of sand occasionally found in otherwise very fine deposits. 


Art. LXI.—Wote on the Cretaceous rccks of Northern Cali- 
Jorma; by J. 8. DILLER. 


WHILE preparing a geologic map of the northern portion of 
the Sacramento Valley, two sections about 30 miles apart of 
the unaltered Cretaceous rocks upon its western border north 
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of the 40th Parallel were measured by Mr. J. Stanley-Brown 
and myself. The measurements were made with Green’s 
square clinometer compass and a hundred-foot wire. Many 
fossils were collected along the lines of the sections as well as 
upon both sides. They have been identified by Mr. T. W. 
Stanton, under the supervision of Dr. C. A. White, who 
kindly furnished information concerning the age of the rocks. 


Section on Elder Creek, Tehama Co., Cal. 


Thickness in feet. 
Thin sandstone with a large portion of shales 


which are locally folded_-_ 1115 
& Massive sandstone with a few thin beds of shale — 160 
¢ Shales containing one bed of sandstone 25 feet 
Massive sendstone .. 555 
Soft conglomerate containing Chico fossils -- -. - 20 
Massive sandstone with thin conglomerates_... 397 
& Massive conglomerate containing some limestone 
‘= Sandstone, some shale and thin beds of conglom- 
Massive conglomerate... 43 
Some sandstone and shale, but chiefly conglom- 
erate with Chico fossils........----.- 235 
? Apparent thickness of Chico beds, 3897 
Shales with thin sandstones 552 
50 
= Shales containing two beds of sandstone, one 8 ft. 
= and the other 12 ft. in thickness......-... 2090 
2 Shales and thin sandstones.........-..--.---. 1674 
= Sandstones and shales, then shales only ....---- * 1158 
? Apparant thickness of Horsetown beds, 6109 
Shales, twisted and veined, containing Aucella. 1795 
: Shales with calcareous layers, (much covered)... 4968 
5574 
= Shales in belt 700 feet wide much folded. -.---- 
‘¢ Shales and shaly sandstones with calcareous 
3 . Shales and shaly sandstones,—small sandstones 
increase, contain Awcella 8933 
Shales and thin sandstones 1702 
Apparent thickness of unaltered Aucella beds, 1,9974 
§ Apparent total thickness of unaltered Creta- 


= 
ar 
Re” 


478 E. D. Preston—Magnetic and Gravity 


The top of the Chico beds was not exposed. It lies beneath 
the newer formations which occupy the middle portion of the 
Sacramento ‘valley. The apparent thickness of the series may 
have been somewhat increased by faulting. 


Section on North Fork of Cottonwood Creek, Shasta Co., Cal. 


Shales containing Chico fossils 
Shales with this sandstones 
Shales 
Conglomerates and sandstones with many Chico fos- 
Thickness of Chico beds, 
Shales including 10 feet of sandstone contains 
numerous Horsetown fossils. .-..--..-------- 
Shales with some sandstones contains numerous 
Horsetown fossils 
Sandstone with coarse conglomerates at base of series —— 
Thickness of Horsetown beds, 5218 
Apparent total thickness of unaltered Cretaceous, 8841 


The top of the Chico as in the other section was not exposed. 
The apparent thickness of the series may have been somewhat 
increased by faulting, a condition suggested by the occurrence 
of Chico fossils near the western limit of the Cretaceous rocks. 
Aucella was not found in this section, and the basal member 
of the series rests directly and unconformably upon the meta- 
morphie rocks. 

U. S. Geol. Survey, Washington, D. C. 


Art. LXII.—Magnetie and Gravity Observations on the 
West Coast of Africa and at some islands in the North 
and South Atlantic; by E. D. PReston.* 


THE value of certain magnetic observations depends on the 
interval of time between the determinations: gravity observa- 
tions, when their object is a more accurate knowledge of the 
shape of the earth, depend for their value on the area over 
which the stations are scattered. Coast, continental and island 
stations, as well as those on mountains and plains, each have 
their own particular evidence to furnish. It must be admitted 
that this evidence is not always unanimous, but the lack of 
unanimity may result from a real cause, inherent in the nature 
of matter, or it may be only apparent and come from the dif- 

* Read before the American Association for the Advancement of Science, 


Indianapolis Meeting, August, 1890. Published by permission of the Superin- 
tendent of the U. S. Coast and Geodetic Survey. 
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ference in instruments and in the interpretation of results. 
Then again, if it may be assumed that the mean figure of the 

earth is already known, as closely as the pendulum will give it, 

research should be carried on by determining local variations 

of the force of gravity. 

It is evident that extended voyages offer exceptional facili- 
ties for increasing our knowledge in magnetism and gravita- 
tion and should be utilized when possible. Such an occasion 
presented itself in the fall of 1889 when it was proposed to 
send an expedition to Africa to observe the total eclipse of the 
sun on December 22. The eclipse party was under the direc- 
tion of Professor Todd of Amherst College. Through his 
courtesy, and by authority of Commodore Dewey, Chief of 
Equipment and Recruiting, U.S. N., the superintendent ‘of 
the Coast and Geodetic Survey sent one of the assistants to 
make magnetic and gravity observations. Originally, work of 
this nature was only proposed for the eclipse station in Angola. 
It was noticed, however, that on the return trip, several impor- 
tant stations might be visited without much loss of time, and 
that these stations had already been occupied by earlier pendu- 
lum observers. Permission was therefore granted by the Hon. 
Secretary of the Navy, for the vessel to stop at the Cape of 
Good Hope, St. Helena and Ascension long enough to enable 
the Coast and Geodetic Survey representative, to make his de- 
terminations. In addition to this, stops were made at Barba- 
dos and Bermuda, and through the kindness of Captain Yates, 
commanding the “ Pensacola,” full series of observations were 
obtained. On the outward trip time was more valuable since 
it was desirable to reach Angola as soon as possible. For this 
reason only magnetic work was attempted at the coaling places. 
There appear then as the result of the trip fourteen magnetic 
and eight gravity stations, distributed as follows: Azores, Cape 
Verde Islands, Freetown in Sierra Leone, Elmina on the Gold 
Coast, St. Paul de Loanda, and Cabiri, in Angola, Capetown, 
St. Helena, Ascension, Barbados, and Bermuda. On _ both 
St. Helena and Ascension the force of gravity was measured 
at the level of the sea and at the highest elevation practicable. 
On the former island Jamestown was selected for the lower 

vint, and Napoleon’s residence at Longwood, for the upper. 
he pendulum apparatus was set up in the kitchen of what is 
known as Napoleon’s new house, now leased by Mr. Deason. 
At Ascension the sea station was at Georgetown—the other 
was on Green Mountain. Foster’s observations at the latter 
place show a defect of gravity of two oscillations per day as 
compared with the sea-level—that is to say, that having cor- 
rected his oscillations on the summit, for elevation, and for the 
effect of the mountain, on the supposition that it was solid, he 
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found the result to be less than the number of oscillations, 
actually counted at the sea-level. As some recent observations 
on island mountains give results at variance with this, it was 
desirable to repeat the Ascension work with modern instru- 
ments. Indeed, it was to connect with Foster, and to verify 
his result for Ascension, that an extension of our gravity work 
was proposed. The entire voyage lasted eight months, of 
which 123 days were spent on shipboard. The area covered 
by the stations extends from Washington on the north and 
west, to Capetown on the south and east, making a range of 
73° in latitude and 96° in longitude. It so happens that the 
most northern station is also the most western, and the most 
southern the most eastern. The elevations range from 7 feet 
at Bermuda to 2,250 at Ascension. The magnetic observations 
at Azores, Cape Verde Islands, Freetown and Elmina were 
shortened by lack of time, one, or at most two days being de- 
voted to each place; but at all other stations the declination, 
dip, and horizontal force, were determined on each of three 
consecutive days, besides, at a few stations, making hourly ob- 
servations on several other days. At Cabiri the needle re- 
mained suspended during the total eclipse, but no abnormal 
change was noticed. For the gravity work, at every station 
about 30 swings were made with each pendulum—using them 
in both positions, and continuing the observations through the 
entire 24 hours. The pendulums used were Nos. 2 and 3, of 
the Peirce pattern, being of the invariable reversible type. 
The length of the former between the knives is one meter, 
that of the latter a yard. Besides having been employed at 
numerous home stations, No. 3 has now been swung at 13 for- 
eign ones; including several in the Pacific. 

Of the 14 magnetic stations all but one have been occupied 
by earlier observers. Determinations were made in the Azores 
between 1497 and 1829; in the Cape Verde Islands between 
1841 and 1853; in Sierra Leone between 1826 and 1842; at 
Freetown, by Sabine, in 1822; at Cape Coast Castle, seven 
miles from Elmina, in 1838 and 1841. St. Paul de Loanda 
has a magnetic observatory, and issues published reports con- 
taining results for declination, dip and intensity. The work at 
the Cape of Good Hope between 1840 and 1850, is well known, 
and Sabine’s account of five years’ observations at St. Helena 
from 1841 to 1845, is one of our classic magnetic volumes. 
The station at Sister’s Walk in Jamestown, was selected by 
Sir James Ross in 1840, but as the values at this point are not 
normal the Coast Survey station was chosen some distance 
back from the mountain and midway between it and Ladder 
Hill. Sister’s Walk is close against the foot cliffs of Rupert’s 
Hill. The dip was measured at Ascension in 1822, and all 
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three elements were determined by the Challenger Expedition 
in 1876. Observations have been made eight times at the Bar- 
bados between 1726 and 1844 and six times at Bermuda be- 
tween 1831 and 1876. The Coast Survey determinations at 
the latter place were made on Nonsuch Island at the extreme 
eastern end of the group. They are, undoubtedly, the only 
magnetic observations ever made at this place, and it is more 
than probable that the station will never be re-occupied. This 
is to be regretted ; but it was necessary to utilize the ten days 
spent in quarantine in order to make steamer connection. The 
work had to be done here, if it was: to be done at all in Ber- 
muda. 

The gravity stations in common with other observers were 
Capetown, St. Helena and Ascension. Foster’s celebrated 
series includes all of these. Sabine determined gravity at 
Ascension in 1822 and deFreycinet observed at the Cape in 
his voyage around the world in 1819. Besides the idea of 
verifying Foster’s result, that Ascension Island is too light, it 
was highly desirable to connect his service with our own, wiich 
now includes island as well as continental stations. But it was 
assumed sufficient to have the series exactly coincident at two 

oints. Lemon Valley was therefore not re-occupied at St. 
Telena. Moreover, the Ascension stations are practically iden- 
tical in the two series, and St. Helena was occupied at the sea 
as well as at the summit, which gives a third connection with 
Foster, and supplies a check on his Ascension result. 

In order that an approximate estimate might be made 
for the matter lying above the sea-level at St. Helena, many 
heights were determined barometrically by Professor Abbe of 
the U. S. Signal Service. By using these, some idea of the at- 
traction of the mountain may be had, and it will then be seen, 
whether the islands in the Atlantic and Pacific differ essentially 
as regards internal structure. Rock specimens were brought 
from both St. Helena and Ascension. Their densities may 
give an indication of what we should look for in the gravity 
results, providing that both islands were subject to the same 
laws of formation. 

The “ Pensacola” staid at St. Helena but sixteen days. Dur- 
ing this time two stations were selected, the pendulums were 
swung through six consecutive days and nights at each place, 
magnetic observations were made on six different days and the 
instrumental outfit transported to and from the mountain top. 
Equally rapid progress was made at Ascension, where the con- 
ditions were similar in many respects. This amount of work 
could not have been accomplished, however, without the able 
and generous assistance of the naval cadets attached to the 
“ Pensacola,” and of Professor Bigelow of the eclipse party, to 
all of whom I wish here to express my obligations. I wish 
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also to tender thanks to Captain A. R. Yates, commanding, 
and to Lieut. Commander Hanford, executive officer of the 
“Pensacola.” The landing and shipping of the instruments was 
always a matter requiring care, and was often done under diffi- 
culty, yet in the numerous transfers nothing was ever broken 
or lost. 

An account of the trip would be incomplete without a due 
acknowledgment of the services rendered by the government 
officials at the different stopping places. 

At Loanda the governor of the province of Angola gave us 
free passes for all railroad travel from the coast to Cabiri, where 
the party went to observe the eclipse on December 22. At the 
Cape of Good Hope every facility was given. Her Majesty’s 
Astronomer, Dr. Gill, kindly furnished myself and aid with 
quarters at the observatory, and made a special time de- 
termination every night for pendulum work. The railroad 
authorities gave passes for a trip to the diamond fields at Kim- 
berly, 600 miles in the interior. As a week was necessary for 
this, the kind offer could only be accepted by those unoccupied 
with scientitie work. At St. Helena Gov. Antrobus offered 
the use of the public park for the magnetic observations, and 
the library room of the police court for the gravity work. 
The unique character of the island government at Ascension 
placed us under more than ordinary obligations. As there are 
no civilians at this place we were necessarily the guests of Her 
Majesty’s Government. Capt. R. H. Napier, R. N., placed at 
our disposition an entire building in Bunghole Square for the 
observations at the garrison. The pier was built for the transit, 
tents were erected for magnetic and astronomical work, and 
guard duty performed by the marines. A ration per day from 
the island stores was served to each member of the party dur- 
ing the stay. At Barbados and Bermuda we were again on 
English soil and received the usual generous welcome. At the 
former place Governor Sendall came to Hastings and made a 
personal examination of the instruments and methods of ob- 
serving. At Bermuda General Newdegate kindly gave us the 
use of the government launch for the transportation of the in- 
struments from Quarantine Island to St. Georges, besides show- 
ing other attentions of an unofficial character. 

The definite results, from the observations on this voyage, 
may be expected before the next meeting of the Association. 
Whether they show the Atlantic islands to be light or heavy as 
compared with the continental masses, they will at least add 
considerable new material for the determination of the earth’s 
. figure. 

The following table contains a list of the stations with their 
approximate positions, date of occupation, kind of determina- 
tions and initials of observers. 
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ArT. LXIIIl.—On the Fowlerite variety of Rhodonite from 
Franklin and Stirling, N. J. ; by L. V. Pirsson. 


THE zine-bearing rhodonite of Franklin and Stirling Hill, 
N. J., has long been known under the name of Fowlerite. It 
was, so far as can be learned, first mentioned by Fowler* in 
1825, who speaks of a red siliceous oxide of manganese, which 
had been lately observed by Dr. Thos. Nuttall. It was also 
described by Thomsont in 1828. Analyses also have been 
published by Hermann,t Rammelsberg$ and Camac. | 

The crystal form and physical properties of this variety of 
rhodonite have not been thoroughly investigated. It is, how- 
ever, important to our knowledge of the species that this should 
be done, in order to determine how far a departure from the 
normal type, if any, the introduction of the zine has caused. 
A new chemical analysis, upon some of the very fine material 
which within a few years past has been brought to light also 
seemed desirable. It is with these objects in view that the 
present investigation has been made. 

The mineral occurs imbedded in ealcite, in the outer walls 
of the mines and it is when these are broken into, in the pro- 
cess of working, that the best specimens have been obtained. 
The crystals occur of all sizes, from four inches long by one in 
width and thickness, to individuals of microscopic dimensions 
and also in large masses crystalline in structure and possessing 
characteristic cleavage but without crystal faces. Upon dis- 
solving away the calcite covering these lumps, with hydro- 
chloric acid, a side will often be found which is completely 
covered with interlaced masses of small crystals. The larger 
erystals also occur in these confused masses and during the 
past few months, there has been a magnificient specimen of 
this mineral on exhibition, in New York, consisting of a large 
group of well formed crystals of the largest size. 

The color in general is a beautiful rose-pink and in small 
and perfect crystals the mineral is transparent. The smaller 
ones are much more homogeneous than the larger individuals, 
the latter being often pitted with inclusions of calcite and other 
material. All specimens that have been observed are com- 
pletely permeated with cleavage cracks, even those of micro- 
scopic size. Asaresult of this the mineral is extremely brittle. 

Like most minerals associated with calcite, the luster of the 


erystal faces is almost entirely wanting. When present it is 
seen on the basal plane, the prisms and the 2 (221) pyramid; 


*This Journal, I, ix, 245, 1825, + Ann, Lye. N. Y., iii, 28, 1828. 
Journ. pr. Chem., xlvii, 6. § Min. Chem., 459. 
This Journal, II, xiv, 418, 1852. 
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on the other pinacoids and on all other faces it is almost 
invariably lacking, even though in many eases the flat surface 
of the planes and the sharp edges between them are quite well 
preserved. In other examples the edges also are wanting, 
causing a rounding off of the crystal, especially in the zones 
0014100 and 001A 010. This rounding is also more noticeable 
in the smaller individuals which are much more highly modi- 
fied than the larger ones. 

All this made the crystallographic investigation of the 
mineral a difficult matter and very accurate measurements an 
impossibility. In examining a number of crystals, however, 
some were found which gave reflections of the signal with a 
fair degree of accuracy and from the best of these were chosen 
the angles taken as fundamental. Some faces which had lost 
their luster gave no reflections whatever, and not even an 
approximate schimmer measurement could be made. The 
planes being often well preserved however, the expedient of 
giving them an extremely thin coating of a varnish of mucilage 
and water was adopted and by this means using the d ocular 
of Websky tolerably accurate measurements could be made 
upon them, particularly upon the larger crystals. 

The following forms have been observed : 

a, 100, 7-7 401, —4-7 
b, O10, p*, 201, 2-1 
c, 001, O 6*, 401, 4-2 
m, 110, I’ 221, —2’ 
M, 110, J 

Of these planes ¢, oe and gare new. Also on some of the 
smaller crystals the following new forms have been identified, 
with only a fair degree of accuracy however, from causes 
mentioned above: —#4’ 445; —#%’ 883; —6’, 661; on the 
smallest crystals there are traces of macro- and brachy-pyra- 
mids, which cannot be identified with even an approach to 
accuracy. 

The angles taken as fundamental were 


001.100; 001.110; 100,110; 110. 001 and 001 221. 
And from these we obtain the axial ratios and angles: 
@:b:c=1°078: 1: 0°62627; a=103° 39’; B=108° 48’ 30"; y—81° 55’ 
The erystal form of the rhodonite from Pajsberg and Lingban 
has been investigated by G. Flink.* He has made some errors 


in his caleulations and correcting these, we have from his 
measurements the following ratios and angles: 


@:b:c=1-0728: 1: 6217; a=103° 18’ 08", 3=108° 44’ 15", y=81° 39’ 16” 
which gives as close an agreement with the above as could be 
* Zeitschrift fir Kryst. 1886, pp. 506, 
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expected, considering the degree of accuracy attained in the 
measurements. 

In the following table, for the sake of comparison the 
calculated angles as presented by Flink are given in the first 
column, in the second are the angles calculated from the 
fundamental measurements mentioned above, and lastly those 
measured on the fowlerite.* 

Calculated. Measured. 
Flink. Author. 
ad, 0014100 72° 36730" *72° 307 72°30’, 72°35’, 72°25’, 
c ab, 001,010 78 42 30 
Mam, 1104110 36 30" 91 
mab, 110,010 45 52 54 45 
Mac, 110,001 50 86 
mac, 110,001 56 68 
k nc, 221,001 22 20 62 
Maa, 110,100 4: 43 
maa, 110-4100 

ac, 111,001 46 

at, 221.001 3 4 74 44 7448 475 

ac, 221,001 4: : : 43 

wc, 441400! 3 62 53 

ac, 401,001 2 52 55 451 40 53:19 

ac, 201.001 58 

aa, 401.100 25 25 

001 445 26 
001 661 58 
001 4 883 47 


In general, it is to be noted that the more exactly a measure- 
ment could be made, it was found to agree with greater 
closeness with the calculated one for this variety, than with 
that given by Flink and this is the only hint we have that the 
introduction of the zinc has produced any change in the axial 
ratios and angles. In order to determine this, however, much 
more exact measurements must be made on better material 
than is at present to be had. 

In the figures Nos. 1 and 2 represent the ordinary habit of 
the larger crystals. Almost invariably they are characterized 
by a development in the direction of the prism M, 110. Fig. 
3, however, shows one with a greater development of the prism 


* Those measurements with a dagger (+) in front are the mean of a series of 
approximations with a hand gonivmeter on lusterless faces of very large crystals, 
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m, 110. Often instead of having a nearly equal breadth and 
thickness, there is a greater development of the basal planes, 
giving rise to flat, tabular forms. One of these is shown in 
Fig. 4. This particular crystal was also characterized by the 


pyramid —4’, For reasons already stated, the smallest crystals 
could not be measured or figured with any exactness, to show 
their more complex forms. In some the rounding off of the 
planes is so great that they are nearly spherical in shape. 

The cleavage is prismatic, perfect, like the normal type of 
rhodonite; the following were measured 0014110 (cleavage) 
86° 47’, eale. 86° 41’; 110,110, (cleavage)A (cleavage) 92° 
394’, cale. 92° 493’; 001,110 (cleavage), 70°, cale. 68° 25’, 

In the endeavor to ascertain whether this variety differed in 
any degree, in its optical orientation from the normal type, 
great difficulty was found in making thin sections. It was 
nearly impossible to grind such a hard brittle material com- 
pletely filled with cleavage cracks to any satisfactory degree of 
thinness. After considerable search, however, a small trans- 
parent tabular crystal was found which could be used for an 
oriented basal section and on this the angle of extinction was 
about 54° from the edge of the prism 110, in the acute angle 
110,110. Flink gives 54° 26’ and from this it is inferred 
that there is little or no difference in the position of the axes 
of elasticity. 

For the chemical analysis, only such small transparent or 
translucent crystals or crystal fragments were chosen, that in 
transmitted light, by the aid of a lens were seen to be pure 
and free from inclusions and from any adherent material. 
They were treated with weak hydrochloric acid to remove any 
adhering calcite, washed and dried and their specific gravity 
carefully taken with a pygnometer at about 65° F. It was 
3°674. The material was then dried, powdered, dried at 100° 
C. and subjected to analysis. A synopsis of the method used 
is as follows: Silica was separated by the usual sodium car- 
bonate fusion. Iron separated as a basic acetate and tested for 
silica. Zine precipitated in the filtrate as a sulphide and 
determined by changing to a carbonate. The manganese was 
then separated from the lime and magnesia by bromine and 
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converted into phosphate. In the filtrate the lime was sepa- 
rated from magnesia as an oxalate and the magnesia determined 


as a phosphate. 


The analysis gave the following results: 


Mean. Ratio. 

Si0..... 45°96 46°15 46°06 ‘1676 ‘1676 1:00 
...< 3°56 3°70 3°63 0504 

7°39 7°28 T33 0905 | 

MnO _.. 34°45 34°11 34°28 ‘4828 “7819 1:02 
CaO... 705 7°03 704 1257 | 

MgO.... 1°22 1°38 1:30 “0325 J 

Total _.._ 99°63 99°65 99°64 


This gives the correct formula for a meta-silicate R SiO, It 
does not show however that there is any definite ratio in the 
isomorphous mixture of the molecules of the different silicates 
present. 

In closing, the author desires to express his thanks to Prof. 
G. J. Brush for his kindness in affording the material upon 
which this investigation was made and to Prof. 8. L. Penfield 
for valuable assistance and advice. 

Mineralogical Laboratory of the Sheffield Scientific School, 

New Haven, Conn., May, 1890. 


Art. LXIV.—Some Observations on the Beryllium Minerals 
Jrom Mt. Antero, Colorado; by 8. L. PENFIELD. 


DvRING the past few years crystals of beryl, bertrandite and 
phenacite have been abundantly found associated with one 
another at Mt. Antero and Mt. White, one of its spurs. They 
are either implanted on granite or on crystals of the granitic 
minerals quartz and feldspar, but to my knowledge no very 
exact data regarding the occurrence of the minerals has been 
obtained. Owing to the great number of specimens which 
have been collected, the beauty of the erystals as well as the 
interesting crystallization of the rare bertrandite and phenacite 
these minerals have been of unusual interest to mineralogists. 


1. Beryl. 

It is almost certain that beryl is the parent mineral which 
has furnished the beryllium for the bertrandite and phenacite 
as both of these occur associated with and frequently implanted 
on beryl crystals. The beryl occurs in transparent light green 
and blue prismatic erystals of the aqua-marine variety. They 
are usually very simple, combinations of the hexagonal prism 
1010 and base 0001 being most common, while occasionally a 
pyramid of the second order 2-2, 1121 and the dihexagonal 
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— 7-3, 2130 may be observed. The most —— 
eature of the crystals is that, while the material of the bery 
is perfectly fresh and transparent, the crystals have been 
attacked by some solvent and partially dissolved away with 
the formation of very prominent etchings. The extent to 
which the erystals have been etched, varies much in the 
different specimens, while’ the character of the etching, com- 
mon to all the crystals, is that the beryl substance is eaten 
away so as to leave steep pyramidal forms. In all cases there 
is left, not one single steep pyramid, but a number of them 
grouped together in parallel position. The action of the sol- 
vent has been most energetic at the ends of the crystals. 
Frequently the whole top of a erystal will be eaten away 
leaving a very irregular termination composed of groups of 
fine needles sometimes massed together in a deep depression 
at the end of a crystal; or some of the basal plane will still be 
intact, reflecting the light perfectly, while deep pits will be 
eaten into it, the walls of which represent the sides of the steep 
pyramids. Again the solvent action seems to have started 
somewhere along the sides of the prism when a cavity will be 
eaten into the crystal, sometimes nearly or quite through it, 
into which the little pyramidal points project. Again the 
crystals have been almost completely removed from the matrix 
leaving a hexagonal cavity containing a little cluster of fine 
beryl needles. If the action has been less prolonged or energetic 
the etching appears as simple elongated depressions eaten into 
the prismatic faces. 

The steep beryl pyramids, which are seldom 4"™ in length, 
usually have faces and edges which are somewhat rounded 
so that they appear like needle points, and it was some time 
before one was obtained which would give in any way satis- 
factory reflections on the goniometer. At last one was obtained 
where the needles were unusually large and distinct, and 
yielded faint reflections which were measured on a horizontal 
Fuess goniometer, with the lowest ocular, combination 0 of 
Websky.* The most prominent reflections, which occurred 
twelve times in a complete revolution of the crystal, were 
from the faces of a dihexagonal pyramid and yielded the 
following supplement angles, the smaller alternating with the 
larger: 12°, 474°, 124°, 47°, 124°, 46°, 13°, 463°, 13°, 464°, 
124°, 464°. On close examination it was found that the ob- 
tuse angle was above the edge of the unit prism, the two faces 
making this angle appearing like one face of a pyramid of the 
second order, for which the steep pyramids were at first taken. 
Calculating from the average of the angles given above 12° 30’ 
and 46° 40’ we find that this pyramid has the symbol 12-8, 
36°24:60°5. The obtuse and acute angles obtained by calcu- 

* Zeitsch. Kryst., iv, p. 550. 
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lation from the above symbol are 12° 52’ and 46° 15’ using 
Kokscharow’s length of the vertical axis c=0°49886. A single 
one of these pyramids, lettered X, in combination with the 
hexagonal prism m, I, 1010, is shown in fig. 1. The 
obtuse angle of this pyramid is usually truncated by 
a pyramid of the second order 12-2, 6°6-12°1, the 
erystal which was measured giving five faint re- 
flections instead of the possible six, but the faces 
which are very small are not represented in the 
figure. Reflections were also obtained from other 
steep pyramidal forms but they were always faint 
and could not be referred to definite forms. In 
addition to the above steep pyramidal forms some of 
the etched crystals show very distinct facets of a 
pyramid of the first order making, in two cases which 
were measured, angles of 40° 31’ and 40° 58’ with the 
prism and corresponding to the pyramid 2, 2021 the 
| ealeulated angle being 40° 574’. These do not ap- 
pear asa single pyramid but as a group of pyramids 
and they occur along with the steep dihexagonal forms on the 
same crystal. After seeing these beautiful and undoubtedly 
etched crystals from Mt. Antero there is little doubt that the 
curiously developed beryl from Willimantic, Ct., previously 
described in this Journal,* has resulted, as was suggested, by 
the action of some solvent on a large beryl crystal. If so, the 
forms thus far observed which have been produced by etching 
in nature are as follows: 
Mt. Antero. Willimantic, Ct. 
4261 
2131 
3141 
1011 
It is not possible at present to state what solvent has attacked 
and etched the beryl crystals. The occurrence of octahedra! 
fluorspar with the beryl has suggested that perhaps some 
fluorine compound has served as a solvent, but as beryl is 
attacked with great difficulty by hydrofluoric acid this would 
probably have expended itself on some more readily soluble 
silicate. 
2. Bertrandite. 

A description of the occurrence and hemimorphice erystalli. 
zation of this rare silicate, 2Be,SiO,, H,O, has already been 
given.t From the examination of a large number of speci- 
mens it seems very probable that the beryllium of the ber 
trandite was obtained from the decomposition and _ partial 
solution of the beryl crystals. The growth of the bertrandite 
before or along with that of the phenacite crystals is also a 


*III, xxxvi, p.318. +This Journal, xxxvi, 1888, p. 52, and xxxvii, 1889, p. 215. 
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matter of interest. Mr. Geo. L. English of Philadelphia 
loaned me from his private collection a beautiful phenacite 
erystal, fig. 2, which had partially grown over and inclosed a 
bertrandite and beryl crystal, showing that in this case at least 
phenacite is a younger mineral than bertrandite. 

The author would also acknowledge two corrections which 
should be made in the first of the above mentioned bertrandite 
papers. One, pointed out correctly by Carl Vrba,* is that 
the observed twinning plane is the unit brachydome 1-2, 011 
instead of the steeper 3-7, 031. This mistake must be attributed 
to carelessness on the author’s part as seen by reference to his 
note book. The other is a mistake in the calculation of the 
vertical axis caused by an error in copying one of the measured 
angles. The length of the vertical axis should be 0°5993 in- 
stead of 05953 as pointed out by C. Hintze.+ 


3. Phenacite. 


In the present article the author desires to call attention to 
the very beautiful crystal belonging to Mr. English, which was 
just mentioned, in which a rather unusual habit is derived, fig. 
2, from the almost equal development of the faces at the ends 


of the crystal, the forms being the same as those already 
identified and figured,t-m, L010, 1; a, 1120, ¢-2; 7, 1011,+1; 
#, 1322, —r3-23 s, 2131, +7 3-3 and d, 0112, —4. A number of 
twin crystals have also been observed in which the base can be 
taken as the twinning plane and the two erystals, with parallel 
axes, show reGntrant angles only between the rhombohedrons 
at the ends, fig. 3. Some of these are of almost ideal 
symmetry. 
Mineralogical Laboratory of the Sheffield Scientific 
School, New Haven, March, 1890. 


* Zeitschr. Kryst., xv, p. 470. + Handb. der Mineralogie, p. 413, 1890. 
¢ This Journal, xxxiii, 1887, p. 133, and xxxvi, 1888, p. 321. 
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SCIENTIFIC INTELLIGENCE. 


I. CHEMISTRY AND PHysICcs. 


1, On the Action of Light on Chlorine water.—It is frequently 
assumed that when an aqueous solution of chlorine is exposed to 
light, the whole of the chlorine unites with the hydrogen of the 
water setting free an equivalent quantity of oxygen. PrpiLer 
has investigated this reaction, using the sunlight of Calcutta to 
effect it. He finds that chlorine and water have comparatively 
little action on each other, even in tropical sunlight, when the 
number of water molecules is not more than one hundred times 
the number of chlorine molecules. When the number of water 
molecules is 150 times that of the chlorine molecules, the action 
may reach 50 per cent of that actually possible. And even when 
it reaches 400 times, the reaction, while more rapid, reaches only 
four-fifths ot the possible amount. In ordinary chlorine water, 
saturated at 30°, there is about 0°5566 grams of chlorine in 100 
ce. c. of water; or about 708 molecules of water to each molecule 
of chlorine. So that with such a solution, the decomposition may 
be expected to be both more rapid and more complete. Experi- 
ments with this solution show that in full sunlight the main 
reaction which takes place is that represented by the equation 
(H,O), + (Cl,),=(HCl),+0,; while in feeble diffused light, the 
reaction at first is probably H,O+Cl,=HCl+HCIO; this hypo- 
chlorous acid being in its turn decomposed by light and yielding 
chloric acid. So that the final reaction is (Cl,),+(H,O),= 
(HCl),+HClO,+0. Hence the action of chlorine on water is, in 
its first stages at least, quite similar to that of chlorine on cold 
dilute solutions of potassium or sodium hydrate. In its second 
stage, the action of chlorine on water is similar to its action on 
hot concentrated solutions of these hydrates.—J. Chem. Soc., 
Ivii, 613, July, 1890. G. F. G. 

2. On the Action of Light on Phosphorus.—Prp er has ex- 
tended to phosphorus his investigations upon the action of light 
upon chemical substances. A glass tube was filled with a nearly 
saturated solution of phosphorus in carbon disulphide, sealed and 
exposed to full sunlight. In a few minutes a yellowish red coat- 
ing began to form on the sides of the tube, and continued until 
the interior was covered. After about three weeks’ daily ex- 
posure to sunlight, the tube was opened and the precipitate 
examined. After washing with carbon disulphide, a bright red 
powder was obtained, which under the microscope appeared to be 
a mixture in about equal parts, of bright sulphur-yellow particles 
and bright red particles. The powder remained unchanged in 
the air, and was unacted on by water, alcohol, ether, benzene and 
carbon tetrachloride. A warm dilute solution of sodium hydrate, 
however, dissolved it readily with evolution of gaseous hydrogen 
phosphide. On cautious heating, the yellow portion sublimed, 
leaving the red portion. The sublimate was partially soluble in 
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‘carbon disulphide, and the solution contained ordinary phos- 
phorus. Moreover, the yellow undissolved portion burned in the 
air like ordinary phosphorus. Similar experiments were made 
with other solvents or in vacuo, with similar results) When 
diffused daylight only was employed, the first precipitate was 
sulphur-yellow, passing to orange and after some months to a 
bright red. It was readily dissolved by dilute sodium hydrate 
solution, on boiling. As the particles of allotropic phosphorus 
grow larger, they appear to deepen in color. Formed at high 
temperatures, the precipitate is darker in color. Comparing this 
product with commercial red phosphorus, and with the so-called 
metallic or rhombohedral phosphorus, the author concludes that 
the term “ amorphous” is misleading since the great bulk of the 
powder thus designated consists of transparent ruby-red, more or 
less crystalline particles which polarize light. By elutriation, it 
can be separated into a very fine red powder, and into almost 
black shining particles which under the microscope are crystalline 
and transparent, transmitting a ruby-red light. Both are acted 
on by sodium hydrate solution, the action being greater as the 
particles are finer. Moreover, on heating the red phosphorus to 
305°-310° for two hours or even to 226° or 357° no sign of any 


change could be detected in it. But at 445°, the temperature of 


boiling sulphur, a certain amount of vapor was produced which 
was oxidized on contact with the air. In vacuo, about one-fifth 
of the red phosphorus sublimed as ordinary phosphorus into the 
upper and cooler portions of the tube, when heated at 445°. The 
author believes therefore that no change takes place in red phos- 
phorus below 358°, and that even up to 445° it is exceedingly 
slow. Experiments upon the permanency of ‘this variety of 
phosphorus in the open air showed that so far from being the 
inert and stable substance it is usually supposed to be, it is prone 
to change, being easily oxidized even in the air, and readily 
deoxidizing phosphoric acid. The so-called metallic phosphorus, 
prepared either by dissolving ordinary phosphorus im lead at high 
temperatures, or better by projecting red phosphorus on the 
surface of melted lead, and then removing the lead with nitric 
acid, was obtained as a crystalline powder consisting of rhombo- 
hedrons, some darker and some lighter in color than the ordinary 
red phosphorus. This variety of phosphorus polarizes light in 
the same manner, is acted upon similarly with sodium hydrate 
and behaves in a similar manner when heated. Hence the author 
concludes that the metallic and the red are the same allotropic 
form of phosphorus, and recommends that the term “ amorphous ” 
be discarded.— J. Chem. Soc., |vii, 599, July, 1890. G. F. B. 
3. On the Action of Fluorine on Carbon.—Motssan has ob- 
served that fluorine and carbon combine with great energy even 
at ordinary temperatures. Lampblack, purified and dry, becomes 
incandescent at once in fluorine and wood-charcoal takes fire in it 
spontaneously. Denser forms become incandescent in fluorine 
only on heating to 50° or 100°. Graphite from cast iron unites 
with fluorine below redness and Ceylon graphite and gas carbon 
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at ared heat. Ifthe carbon be in excess, and the temperature be 
not allowed to rise too high, the product is carbon tetrafluoride 
CF,, a coloriess gas liquefying at 10° under a pressure of five 
atmospheres. In contact with an alcoholic solution of potassium 
hydrate, it vields potassium flnoride and carbonate. It is not 
decomposed by the electric spark and is soluble in carbon tetra- 
chloride, alcohol and benzene. At a red heat, the action of 
fluorine on carbon yields a gaseous carbon fluoride which is not 
absorbed by alcoholic potash and is almost insoluble in water 
although it is dissolved by alcohol.—C. &., ex, 276; J. Chem. 
Soc., lviii, 557, June, 1890. G. F. B. 
4. On Selenic acid.—CamMeERON and Maca.ian have prepared 
pure selenic acid H,SeO, and have compared its properties with 
those of sulphuric acid. The anhydrous acid was obtained by 
evaporating the dilute acid on the water bath and then agitating 
it in a vacuum at 180° as long as acid distilled over. On cooling 
the residual acid, it crystallized in hexagonal prisms; and on 
analysis it was found to contain 99°71 percent of H,SeO,. In the 
solid torm selenic acid has a density of 2°9508. It fuses at 58°, 
giving a colorless oily liquid of density 2°6083. The presence of 
a small quantity of water greatly lowers its freezing point, so that 
it does not solidify until cooled to —51°5°. It attracts moisture 
strongly, blackens organic matter and evolves acraldehyde by its 
action on glycerin. A solid hydrate H,SeO,, fusing at 25°, is 
obtained by boiling the dilute acid until the temperature rises to 
205° and then dropping a crystal of the acid into the cooled 
liquid. When heated in a vacuum to 200°, selenic acid decom- 
poses into selenous oxide, oxygen and water. The acid dissolves 
sulphur at 63° with a deep indigo-blue color. Selenium when 
thus dissolved gives a green solution and tellurium a purple-red 
one, both solutions evolving selenous oxide after a time and 
becoming colorless. Selenic oxide could not be prepared by 
passing selenous oxide and oxygen over heated platinum sponge, 
nor by the action of ozone on selenous oxide. But when pure 
selenic acid was mixed with phosphoric oxide and heated to 100°, 
crystals were obtained on cooling which on analysis gave results 
agreeing with the formula SeO,.— Proc. Roy. Soc., xlvi, 13; J. 
Chem. Soc., lviii, 688, July, 1890. G. F. B. 
5. On the use of the Platinum Thermometer. E. H. Grir- 
FITHs describes the form of instrument used as follows: <A coil 
of fine platinum wire was wound on a roll of asbestos paper and 
slipped into a thin hard-glass tube. Thick platinum wires ran 
from this coil to the top of the instrument, and the unimmersed 
portion of the stem was surrounded by the outer tube of a con- 
denser, and kept at a constant temperature by a flow of tap-water. 
The resistance of this stem was so small that the change in resist- 
ance caused by the changes in the temperature of the tap-water 
might be neglected. The diameter of these thermometers was 
less than ;3, of an inch, and their length about eighteen inches. 
They were extremely sensitive, and could therefore be used to 
trace the rise in temperature due to suffusion, the freezing points 
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of the metals experimented upon being determined by the limit 
of this rise. These thermometers were graduated by the tem- 
perature of the boiling points of water, naphthalene, benzophe- 
none, and sulphur, and the freezing point of water. The chief 
difficulties which presented themselves were: Variations in the 
resistance of the connections between the thermometer coil and 
the resistance coils; variations in the temperature of the resist- 
ance coils themselves ; the rise in temperature of the thermometer 
coil due to the current used when measuring its resistance; the 
presence of currents due to thermal effects ; superheating during 
distillation, and radiation from the source of heat to the ther- 
mometer; the changes in boiling points due to changes in the 
barometer; oxidation of the metals when fluid. 

The mean values obtained are as follows: boiling point of 
aniline 184°°27, of methyl salicylate 223°°12, of mercury 357°°60. 

The results given bear out the following conclusions: I. That 
although the curves of platinum temperature obtained from 
different thermometers vary considerably, intermediate tempera- 
tures deduced from these curves are in practical agreement. II. 
That thermometers made and graduated as described may be 
used for the accurate determination of temperatures up to about 
500° C.—Proe. Roy. Soc., No. 294, p. 220. 

6. True weight of a cubic inch of distilled water. H. J. 
Cuaney has obtained the following value for the weight of a 
cubic inch of water, 252°286 + 0°002 grains, of which grains the 
imperial pound contains 7000 grains, with ¢=62°, and the barom- 
eter at 30 inches.— Proc. Roy. Soc., No, 294, p. 230. 

7. Heat as a Form of Energy, by R. H. Tuurston, 261 pp. 
12mo. Boston and New York, 1890 (Houghton, Mifflin & Co. 
The Riverside Science Series, vol. iii).—This is a very readable 
presentation of the subject of Heat, particularly in its application 
asa motor. It opens by developing the growth of the modern 
idea of heat as a kind of energy, and goes on to explain the 
science of thermo-dynamics. After this comes the subject of the 
transformation of heat into mechanical work with an account of 
gas and coal engines, their growth and present limitations, and 
the possible directions of progress in the future. 

8. Sound, Light and Heat. A class book for the elementary 
stage of the Science and Art Department, 223 pp.; by J. 
Spencer. Magnetism and Electricity. 163 pp. By J. SPENCER. 
London, 1890. (Percival & Co.)—These little volumes are exam- 
ples of the many elementary science text-books called out by the 
English system of examinations, but which are fitted to be useful 
in a larger field. They include the fundamental principles in the 
several branches of physics named, with numerous simple diagrams 
and an abundance of exercises, for calculation and experiment. 


Il GeroLtocy AND MINERALOGY. 


1. Geological and Paleontological relations of the Coal and 
Plant-bearing beds of Pulwozoic and Mesozoic age in Eastern 
Australia and Tasmania; with special reference to the Fossil 
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Flora, by OrrokaR FrEIstManTEL, Mem. Geol. Surv. N. S. W., 
Paleontology, No. 3. Sydney, 1890, 183 pp., xxx pl, 4°.—The 
basis of this valuable memoir, by one to whom we are especially 
indebted for knowledge of the fossil floras of the Paleozoic and 
Mesozoic of India and Australia, is a translation of his contribu- 
tions published in the third Supplement-volume of Palaeonto- 
graphica, 1878-79. The entire work, including the complete 
historical and bibliographic data, has undergone thorough revis- 
ion and considerable enlargement. Numerous annotations are 
added by Mr. C. S. Wilkinson, Director of the Geological Survey 
of New South Wales, and Mr. R. Etheridge Jr., the editor of the 
present memoir. The paleontological part of the work consists 
chiefly of systematic descriptions of all the fossil fishes, amphibia, 
and plants that have been described from the above epochs in 
Australia, with a table of their distribution. Two new species, 
Glossopteris gangamopteroides from the Newcastle beds, and G. 
spathulato-cordata trom the same beds and the Mersey coal beds 
(Permian ?) of Tasmania, are described. Much interest and some 
controversy between animal and vegetable paleontologists have 
been aroused in the determination of the age of the Australian 
deposits, on account of the mingling of a Mesozoic flora with a 
Paleozoic fauna for a period extending from the Lower Carbon- 
iferous probably to the Jurassic. Dr. Feistmantel, agreeing sub- 
stantially with the resident geologists, assigns the Goono Goono 
and lower Lepidodendron beds of Queensland and Victoria to 
the Devonian; the Smith’s Creek, Port Stephens and Bobun- 
tungen beds with Calumites radiatus, Rhacopteris inequilatera, 
Archeopteris, and Lepidodendron Veltheimianum, to the Lower 
[Sub- ?] Carboniferous ; the “lower coal measures” with Phyl- 
lotheca, Glossopteris, Noeggerathiopsis, etc., the forerunners of 
the Mesozoic flora, occurring between marine beds with a middle 
and upper Carboniferous fauna, to the Upper part of the Carbon- 
iferous ; the “upper coal measures,” an overlying series of coal 
beds and other fresh-water deposits, with Phyllotheca, Vertebraria, 
Glossopteris, Gangamopteris and Urosthenes, a heterocereal fish, 
at Newcastle, are relegated to the Permian; while the Hawkes- 
bury-Wianamatta Series, with heterocercal fish, which if alone 
would be considered Permian, is placed in the Trias, the Clarence 
River series being called Jurassic. Exception is taken by Mr. 
Wilkinson to the definite correlation of the Baccus Marsh 
* Bowlder-bed ” of Victoria with those in the marine series of 
New South Wales almost entirely on account of the supposed 
glacial origin of the bowlder-beds. The correlation of the Austra- 
lian with the Chinese, Indian, Afghan, and South African plant 
bearing terranes corresponds for the most part with that published 
in the Prag Sitzungsberichte since this memoir was prepared, 
(1888). The descriptive text is illustrated by thirty plates of 
plants and fishes. ‘Che former are carefully re-drawn and re- 
arranged from the German work with the addition of new mate- 
rial. The latter include drawings of the three species of Palao- 
niscus, Cleithrolepis, and Myriolepis trom the Hawkesbury-Wian- 
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amatta and a reproduction of Dana’s Urosthenes from the 
Newcastle beds. D. W. 

2. Jurassic Fish-Fauna in the Hawkesbury beds of New South 
Wales. An abstract of a memoir by A. Smita Woopwarp 
(Annals and Magazine of Natural History, Nov. 1890), mentions 
the discovery of a large collection of fossil fishes in the Hawkes- 
bury series of Talbralgar, New South Wales, which prove to 
represent a typical Jurassic fish-fauna. The genera identified 
include Coccolepis and Leptolepis, also new forms allied to Semio- 
notus, to the Dapedioids and to Leptolepis, respectively. Another 
paper describes an early Mesozoic fish-fauna discovered some 
years ago in the Hawkesbury beds at Gosford, N. 8. W. 

3. On the state of Alpine glaciers in 1889, by F. A. Foret. 
—In 1889 the commencement of a forward movement was 
proved in the case of two glaciers of the first rank, the Rhone 
glacier and the Glacier des Bois at Chamounix, as well as of two 
or three small glaciers of the Ortler group. The number of 
glaciers, now on the increase, has become 55 tor the whole Alps, 
distributed as follows: all the glaciers of Mont Blanc; a large 
proportion of glaciers in the Bernese and Valais Alps; some 
isolated glaciers in the Pelvoux region (Dauphiné) and in the 
Ortler (Tyrol). With the exception of the Ortler group, all the 
glaciers of the Austrian and Grison Alps are still receding or are 
stationary.— Bibl. Univ., III, xxiv, 87, 1890. 

4. Cordierite as a contact mineral.—Y. Krxveut has studied 
certain cordierite rocks of Japan, from the bordering region of 
the provinces Kédsuke and Shimotsuke, along the Watarase- 
gawa. The cordierite occurs here in slate as a product of con- 
tact-metamorphism with granite. It shows various peculiarities 
of form and structure, and is especially characterized by the 
presence of symmetrically arranged inclusions of black carbona- 
ceous matter. It is thus strikingly like the variety of andalusite 
called chiastolite, and the author proposes to call it cerasite, from 
uepacos cherry. This word alludes to the Japanese name 
Sakura-ishi, or cherry-stone, locally given to the cordierite slate, 
because the structure of the stellar aggregates of the cordierite 
resembles a cherry-blossom, and also from the same resemblance 
in a similar rock where the forms are now only pseudomorphs. 
—Journ. Coll. Soc. Tokyo, iii, 313, 1890. 

5. Sanguinite, a new minerul.—Dr. Miers has given the name 
Sanguinite to a mineral found upon specimens of argentite from 
Chafiarcillo, Chili. It occurs in minute hexagonal scales, optically 
uniaxial, The color is dark red and the streak dark purplish 
brown. Qualitative trials make it probable that the mineral is a 
sulpharsenite of silver, allied to proustite, with which it is asso- 
ciated, but with which it cannot be united.—Min. May., ix, 182. 


III. MiscELLANEOUS SCIENTIFIC INTELLIGENCE. 


1. Deep-sea Dredging in the Pacific.—Protessor ALEXANDER 
AGassiz informs the editors that he is to join the “ Albatross” 
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and superintend the dredging of the lines which had been laid 
out for the Albatross at the time she was on her way from New 
York to San Francisco. The work will begin at Acapulco about 
the first of February, a line of soundings, temperatures and 
dredgings being run to the Galapagos and one from the islands 
to Panama. At Acapulco, the Galapagos and Panama a number 
of short lines will be run from the 100-fathom line into: deep 
water. It is hoped also to devote some time to the unsettled 
question of the vertical distribution of pelagic life, not only near 
the anti-neutral slopes but also in the deep water halt way 
between the Galapagos and the continent. Under so favorable 
conditions, with a vessel so well equipped as the “ Albatross” 
and with the bencfit of the experience of earlier deep-sea ex- 
plorers, important results may be anticipated from this work. 

2. National Academy of Sciences.—The following is a list 
of papers accepted for reading at the meeting of the Academy 
held in Boston, Noy. 11-13: 


R. H. CuitrenpEN: Primary cleavage products formed in the digestion of the 
albuminoid, gelatin. 

EDWARD C. PICKERING: Classification and distribution of stellar spectra. 

R. Catitn: Relation of atmospheric electricity, magnetic storms and weather 
elements, to a case of traumatic neuralgia. 

Henry P. Bownitcu: Growth of children studied by Galton’s method of 
percentile grades. 

JOHN TROWBRIDGE: Electrical oscillations in air, together with spectroscopic 
study of the motions of molecules in electrical discharges. 

CHARLES R. Cross: Some considerations regarding Helmholtz’s theory of 
dissonance. 

W. A. Rogers: A critical study of a combined meter and yard upon a sui- 
face of gold, the meter having subdivisions to two millimeters, and the yard to 
tenths of inches; Evaporation as a disturbing element in the determination of 
temperatures, 

J. WALTER FEWKES: Use of the phonograph in the study of the languages of 
the American Indians 

Francis A. WALKER: Probable loss in the enumeration of the colored people 
of the United States, at the census of 1870. 

H. A. Newton: Capture of periodic comets by Jupiter. 

Tuomas B, OsporNE: Proteids of the oat kernel. 

8S. C. CHANDLER: Present aspect of the problems concerning Lexell’s comet. 

J. S. Newserry: Great Falls coal field, Montana, its geological age and 
relations. 

Wo.cotr Gipss: Separation of the oxides in cerite, samarskite and gadolinite. 

THEO. GILL: Relationships of the Cyclopteroidea. 

‘Amos E. DoLBEAR: Origin of electro-magnetic waves. 


3. Results of a Biological Survey of the San Francisco 
Mountain Region and Desert of the Little Colorado, Arizona, 
pp. 136. Washington, 1890. (North American Fauna No. 3).— 
U. S. Department of Agriculture, Division of Ornithology aud 
Mammalogy.— This volume contains papers by Dr. C. Hart 
Merriam on the geographical and vertical distribution of species 
with annotated lists of mammals and also a similar list of birds; 
further a paper of Dr. Leonhard Stejneger giving an annotated 
list of reptiles and batrachians. The memoirs are accompanied 
by a series of plates, and an interesting colored biological map of 
North America (Jan. 1890) showing the principal life areas. 
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4. Bulletin of the Scientific Laboratories of Denison Univer- 
sity. Edited by W. G. Tiaut, M.S. Vol. V. pp. 94. Gran- 
ville, O., June, 1890.—This volume includes besides a series of 
Laboratory notes, papers by W. F. Cooper on the Waverly 
Group, with a tabulated list of fossils known to occur in the 
Waverly of Ohio, and by C. L. Herrick and W. G. Tight on the 
central nervous system of rodents; the last paper is illustrated 
by 19 plates. 

5. Royal Society of Canada. Memoirs for the year 1889, 
Tome VII.—Contains in its geological and natural history sec- 
tion, papers by L. W. Bailey, on New Brunswick geology, with 
his Presidential Address; by Sir J. Wm. Dawson, on the sponges 
of Little Metis and on some Mackenzie River fossil plants; J. F. 
Whiteaves, on Lower Silurian fossils of Manitoba; A. H. MacKay, 
on freshwater sponges of Canada and Newfoundland; A. P. 
Coleman, geography and geology of the big bend of the Columbia ; 
E. J. Chapman, on a new classification of trilobites, as influenced 
by stratigraphical relations; G. F. Matthew, Cambrian organ- 
isms in Acadia; J. W. Spencer, the Iroquois Beach; G. C. 
Hoffmann, hygroscopicity of Canadian fossil fuels. 

6. Ostwald’s Klassiker der Exakten Wissenschaften, Leipzig, 
1890 (Wm. Engelmann.).—Recent issues of this valuable series 
include the following : 

No. 13. Vier Abhandlungen tiber die Elektricitit und den 
Magnetismus von Coulomb. (1785-1786). 

No. 14. Die vier Gauss’schen Beweise fiir die Zerlegung 
ganzer Algebraischer Functionen in reelle Factoren ersten oder 
zweiten Grades. (1799-1849). 

Nos. 15, 16. Chemische Untersuchungen iiber die Vegetation 
von Théod. de Saussure (1804). 


Dictionary of the Language of the Micmac Indians, pp. 286, by Rev. S. T. 
Rand, Halifax, N.S. This volume, published by the Canadian government, is an 
important contribution to philology. It is one of several important works in this 
field by the late Dr. Rand (1810-1889), who was long a missionary among the 
Micmac Indians, an aboriginal tribe of the Algonquin family inhabiting the 
Maritime Provinces of the Dominion of Canada. 

Index to the Literature of Thermodynamics, pp. 238, by Alfred Tuckerman, 
Smithsonian Institution, Washington, 1890. (Smithsonian Miscellaneous Collec- 
tions, No. 741). 

Investigations of the New England Meteorological Society for the year 1889, 
reprinted from the Annals of the Astronomical Observatory of Harvard College, 
Kdward C. Pickering, director. Vol. xxi, Part II, pp. 107-273. Cambridge, 1890. 

Proceedings of the United States National Museum, pp 686. Vol. 12, 1889. 
Washington, 1890. 

A Revision of the South American Nematognathi or Cat fishes, 508 pp., by 
Carl H. EKigenmann and Rosa S. Eigenmann. Also— 

Land Birds of the Pacific District, 274 pp., by Lyman Belding, San Francisco, 
1890.—These valuable memoirs form Parts I and II of the Occasional Papers of 
the California Academy of Sciences. 
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Academy, National, Boston meeting, 498. 
Agassiz, A., Deep sea dredging, 497. 
Association, American, Indianapolis 
meeting, 175, 336. 
British at Leeds, 342. 
Astronomical research, aid to, Bruce, 
262. 


Barbour, E. H., microscopic structure of 

Oolite, 246. 

Barus, C., Effect of pressure on elec- 
trical conductivity of liquids, 219. 
Beecher, C. K., development of shell in 
the genus Tornoceras, 71; Koninckina 
and related genera, 211; Leptznisca, 
new brachiopod from the Lower Hel- 
derberg, 238; N. American species of 

Strophalosia, 240. 

Bigelow, F. H., Solar Corona, 343. 

Bonaparte, P. R., Le Glacier de Aletsch 
et le Lac de Miarjelen, 95. 

BoTany— 

Ascent of colored liquids in living 
plants, Wieler, 173. 

Catalogue of New Jersey plants, 
Britton, 171. 

Development of organs, preparation 
of sections for study of, Goethart, 
172. 

Die natiirlichen Pflanzenfamilien, 
Engler and Prantl, Nos. 39, 40, 
p. 93. 

Genera and species of N. Ameriea, 
analytical key, Barnes, 173. 

Liriodendron, leaves of, Holm, 422. 

Lists of plants, 172. 

Structural and Systematic Botany, 
Cambell, 173. 

Brégger, W. C., Minerals of Norway, 

170. 
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Brooks, F. T., method for detection of 
Iodine, Bromine and Chlorine, 283. 
Browning, P. E., reduction of Arsenic 
acid, 66; Analysis of Rhodochrosite, 

Franklin, N. J., 375. 


California, Mineralogical Report, 92. 
Cambell, D. H., Structural and Syste- 
matic Botany, 173. 
Canada, minerals of, Hoffmann, 92. 
Royal Society Memoirs, 499. 
CHEMISTRY— 
Arsenic acid, reduction of, Gooch and 
Browning, 66. 
Beryllium, chemical character, Kriss 
and Moraht, 86. 
Bromine, determination of, Gooch 
and Ensign, 145. 
Cadmium, atomic weight, Partridge, 
377. 
Carbon monoxide, action on metallic 
nickel, 418. 
Chlorides of compound ammoniums 
Le Bel, 250. 
Chlorine water, action of light on, 
Pedler, 492. 
Colloids, estimation of 
mass, Sabanéeff. 87. 
Equilibrium between electrolytes Ar- 
rhenius, 164. 
Fluorine, action on carbon, Moissan, 
493; color and spectrum, Moissan, 
87. 
Hydrazine, preparation from alde- 
hyde-ammonia, Curtius and Jay, 
88. 
Hydrogen peroxide from ether, Duns- 
tau and Dymond, 417. 
Iodine. bromine and chlorine, method 
for detection of, Gooch and Brooks, 
283. 
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CHEMISTRY— 

Iodine, phosphorus, and sulphur, mo- 
lecular mass in solution, Beckmann, 
164. 

Nitrogen in uraninite, Hillebrand, 384. 

Ozone and formation of nitrates in 
combustion, [losvay, 251. 

Phosphorus, action of light on, Ped- 


ler, 492. 

Selenic acid, Cameron and Macallan, 
494, 

Silicates, natural, constitution of, 


Clark and Schneider, 303, 405, 452. 
Solutions, nature of, Pickering, 163. 
Sulphuric acid. vapor tension, Perkins, 
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Tartrate solutions, circular polariza- 
tion, Long, 275. 
Tellurium, antimony and copper, new 
element in, Griinwald, 250. 
Vapor-density method, Schall, 415. 
Clarke, F. W., constitution of natural 
silicates, 303, 405, 452. 
Coast and Geodetic Survey, U. S., report, 
260. 
Cold-waves, prediction, Russell, 463. 
Corona, solar, Bigelow, 343. 
Cross-infertility, in evolution, Gulick, 
437. 
Crystallography, elements, Williams, 
424. 


D 


Dana, E. S., Selenium and Tellurium 
minerals from Honduras, 78. 

Dana, J. D., Rocky Mountain Protaxis 
and Post-Cretaceous Mountain mak- 
ing, 181; Long Island Sound in the 
Quaternary Era, 425. 

Denison University Scientific Labora- 
tories, Bulletin, 499. 

Diller, J. S., Sandstone dikes in Califor- 
nia, 334; Cretaceous rocks of north- 
ern California, 746. 

Dodge, W. W., Lower Silurian Grapto- 
lites from northern Maine, 153. 

Dredging, deep sea, Agassiz, 497. 

Dudley, W. L., curious occurrence of 
vivianite, 120. 


Earl, J., Laboratory work, 331. 

Earthquake countries, construction of 
buildings in, Milne, 262. 

Electric conductivity of liquids, effect of 
pressure on, Barus, 219. 

currents, alternating and continu- 

ous in relation to the human body, 
Lawrence and Harris, 420. 


discharges in magnetic fields, Witz, 
31. 
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Electric disturbances, velocity of trans- 

mission, Thomson, 330. 
oscillations in air, Trowbridge and 
Sabine, 166. 

Electricity, magneto-optical generation 
of, Sheldon, 196. 

Emerson, B. K., “Bernardston series” 
of metamorphic upper Devonian rocks, 
263, 362. 

Engine and Boiler Trials, Hand Book of, 
Thurston, 262. 

Ensign, J. R., determination of bromine, 
145. 

Evolution, cross-infertility in, Gulick, 
437; utilitarianism in relation to, Gu- 
lick, 1. 

Expansion, determination of the coeffi- 
cient of cubical, Mayer, 323. 

Exposition Universelle, Paris, 96. 

Eyerman, J., Determinative Mineralogy, 
92. 


F 


Feistmantel, Coal aud Plant bearing beds. 
of E. Australia, 495. 

Fontaine, W.M., the Potomac or Younger 
Mesozoic Flora, 168. 

Forel, F. A., Alpine Glaciers, 497. 

Foshay, P. M., preglacial drainage of 
Western Pennsylvania, 397. 

Fossil, see GEOLOGY. 


G 


Gas battery, improved form, Mond and 
Langer, 417. 
Genth, F. A., Contributions to Mineral- 
ogy No. 48, 114; No. 49, 199. 
Geological Railway guide for America, 
Macfarlane, 342. 
Society of America, Bulletin, 91; 
Indianapolis meeting, 332. 
of London, presidential address, 
Blanford, 254. 
Geological survey, U.S., 8th Ann. report, 
1886-87, 90, 334. 
Geologists, international congress, Amer- 
ican committee, 166. 
GEOLOGY— 
Appomattox Formation, McGee, 15. 
Araucarioxylon of Kraus, Knowlton, 
257. 
Bandaisan, eruption of, 169. 
Bernardston Series of Devonian rocks, 
Emerson, 263, 362. 
Brotfruchtbaums, iiber die Reste eines, 
Nathorst, 257. 
Canadian fuels, 
Hoffmann, 92. 
Chert-beds, organic origin of, Hinde, 
256. 
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GEOLOGY— *| GrOoLOGY— 


Clinton group fossils, Foerste, 252. 
Cretaceous of Manitoba, Tyrrell, 227. 
of northern California, Diller, 476. 
Drainage in Central Texas, superim- 
position of, Tarr, 359. 


Flora dei tufi del Monte Somma, Mes- | 


chinelli, 258. 
Fossil flora of Australia and ‘l'asmania, 


Syringothyris, Winchell, and its Amer- 
ican species, Schuchert, 423. 

Taconic limestone, fossils in, at Hills- 
dale, N. Y., 256. 

Tertiére Pflanzen der Insel Neusi- 
birien, Schmalhausen, 257. 

Tertiary fauna of Florida, Dall, 423. 

Testudinata, extinct, Marsh, 177. 


Tornoceras, development of shell in 
the genus, Beecher, 71. 

Trenton limestone, a source of petro- 
leum and gas, Orton, 90. 

Glacier, Aletsch, Bonaparte, 95. 

' Glaciers, Alpine, in 1889, Forel, 497. 
See GEOLOGY. 

Goldschmidt, Index der Krystallformen, 
etc., 260. 

Gooch, F. A., reduction of arsenic acid, 
66; determination of bromine, 145: 
method for detection of iodine, bro- 
mine and chlorine, 283 

Gordon, C. H., Keokuk beds, Iowa, 295. 

Graham, J. C., saud-transportation by 
rivers, 746. 

Gulick, J. T., inconsistencies of utili- 
tarianism as the exclusive theory of 
organic evolution, 1; preservation 
and accumulation of cross-infertility, 
437. 


Feistmantel, 495. 

Fossil plants, geographical distribu- | 
tion, Ward, 90. 

remains, problematical, from Ohio, 

Lesquereux, 258. 

Glacial sediments of Maine, Stone, 122. 

Goniolina in the Texas Cretaceous, 
Hill, 64. 

Hawkesbury beds, Australia, Feist- 
mantel, 496, A. S. Woodward, 497. 

Hudson River channel, submarine, 
Dana, 432. 

Icebergs, making of, Loomis, 333. 

Iroquois Beach and birth of Lake On- 
tario, 443. 

Jurassic Fish Fauna, New South 
Wales, Woodward, 497. 

Keokuk beds, Iowa, Gordon, 295. 

Koninckina and _ related genera, 
Beecher, 211. 

Lassen Peak district, Diller, 91. 
Leptznisca, new brachiopod from the 
Lower Helderberg, Beecher, 238. 

Mon Louis Island, Langdon, 237. 

Mountain making, nost-Cretaceous, 
Dana, 181. 

Oolite, and Penn., 246. 

Paléontologie végétale, Revue des 
travaux, De Saporta, 422. 

Paleozoic fishes of N. Amer., New- 
berry, 255. 

Post-tertiary deposits of Manitoba, 
Tyrrell, 88. 

Potomac or younger Mesozoic flora. 
Fontaine, 168. 
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Hailstones, Huntington, 176. 

Heat as a form of energy, 495. 

Hertz’s experiments, Boltzmann, 165. 

Hill, R. T., Goniolina in the Texas 
Cretaceous, 64. 

Hillebrand, W. F., note of emmonsite, 
81; nitrogen in uraninite, 384. 

Hoffmann, Canadian minerais, 92. 

Howell, E. E., new iron meteorites from 
Texas and S. America, 223. 

Huggins, spectrum of nebula in Orion, 
173; of Sirius, 175. 

Preglacial drainage of Pennsylvania, | Huntington, OQ. W., hailstones of pecu 
Foshay, 397. liar form, 176. 

Quaternary, Long Island Sound in, 
Dana, 425. ; I 

Rocky Mountain protaxis, Dana, 181. 

Salt Range in India, Waagen, 91. 

Sandstone dikes in California, Diller, 
334. 

Siderite-basins of the Hudson River 
epoch, Kimball, 155. 

Silurian, Lower, graptolites from 
northern Maine, Dodge, 153. 

Stones, building and ornamental in U. 
S. National Museum, 91. 


Iddings, J. P., fayalite in the obsidian 
of Lipari, 75. 


K 
Kemp, J. F., minerals from Port Henry, 
N.. ¥., 62. 
Kimball, J. P., siderite-basins of the 
Hudson River epoch, 155. 
Knowledge. illustrated magazine of 
science, 96. 


Strophalosia, N. A. species, Beecher, Kunz, G. F., new American meteorites, 
240. | B12 
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Laboratory work, elements of, Earl, 
331 


Langdon, D. W., Jr., geology of Mon 
Louis Jsland, Mobile Bay. 237. 

Langley, 8. P., cheapest form of light, 
9%. 

Light, action on chlorine water, 492; 
on phosphorus 492; cheapest form, 
Langley and Very, 97. 

Light waves, stationary, Wiener, 165. 

Liquids, electrical conductivity effected 
by pressure, Barus, 219. 

Long, J. H., circular polarization of tar- 
trate solutions, III, 275. 

Loomis, making of icebergs, 333. 


Macfarlane, J., Amer. Geological Rail- 
way Guide, 343. 

Maguetic and gravity observations, Pres- 
ton, 478. 


Magnetism induced molecular theory, | 


Ewing, 331. 
Magnetometer, mountain, Meyer, 330. 
Mar, F. W., perofskite, Magnet Cove, 
403. 
Marsh, O. C., extinct Testudinata, 177. 
Mayer, A. M., experimental proof of 
Ohm’s law, 42; determination of the 
coefficient of cubical expansion, 323. 
McGee, W. J., Appomattox formation, 
15 


Melville, W. H., metacinnabarite from 
New Almaden, Cal., 291. 
Metrology, science of, Noel, 262. 
Microscope magnification, Stevens, 50. 
METEORITES, IRON— 
Alabama, Summit, Blount Co., Kunz, 
322. 
Chili, Puquios, Howell, 224. 
Kansas, Kiowa Co., Kunz, 312. 
N. Carolina, Bridgewater, Burke Co., 
Kunz, 320. 
N. Carolina, Rockingham Co., Venable, 
161. 
Texas, Hamilton Co., Howell. 223. 
Virginia, Henry Co., Venable, 162. 
StonE— 
Iowa, Winnebago (o., Kunz, 318. 
N. Carolina, Ferguson, Haywvod Co., 
Kunz, 320. 
Mineral resources of the U.S.. Day, 423. 
of Ontario, Report on, 260. 
Mineralogia, Giornale di. 93. 
Mineralogical Report, California, 92. 
Mineralogy. determinative, Kyerman, 92. 
Minerals of Canada, Hoffmann, 92. 


| MINERALS— 


Akermanite, 336. Allanite, 118. Am- 
arantite, Chili, 199. | Anthophyl- 
lite, N. C., 394. Aromite, 258, 
Atacamite, Chili, 207. 

Bertrandite and Beryl, Mt. Antero, 
Col., 488. 

Calcite, Port Henry, N. Y., 62. Cera- 
site, Japan, 497. Chalcopyrite, 
French Creek, Pa., 207. Chlorite 
group, composition, 405. Chryso- 
lite, anal., 305. Ciplyte, 335. Cor- 
dierite, Japan, 497. Connellite, 
Cornwall, 82. 

Durdenite, 81. 

Emmonsite, 81. Eucolite and Eudia- 
lyte. Arkansas, 457, 

Fayalite. Lipari, 75. Ferronatrite, 
Chili, 202; Fowlerite, N. J., 484. 
Garnet, Pa., 117; titaniferous, N. C., 
117. Gibbsiie, so-called, Pa., 206. 
Gold in turqucis, New Mexico, 115. 

Gordaite, 259. 

Hambergite, 170. Hiortdalilite, 171. 

Johnstrupite, 171. 

Kaliborite, 336. Karyocerite. 171. 

Letisomite, Arizona and Utah, 118. 
Lussatite, 259. 

Magnetite, Port Henry, N. Y., 63. 
Metacinnabarite, Cal., 291. Mica 
group, composition, 410. 
ite, Wyoming, 232. 

Neotesite, 335. 

Ovlite, calcareous, Iowa; 
Penn., 246. 

Perofskite, Magnet Cove, 403. Phen- 
acite, not found at Hebron, Me, 
Yeates, 259; of Mt. Antero, Col., 
Penfield, 491. Pholidolite, 335. 
Phosphosiderite, 336. Picrophar- 
macolite, Mo.. 204. Pitticite, Utah, 
205.  Polybasite, Colorado, 424. 
Pyrite, Penn., 114. 

Quetenite, 259. 

Rho:ochrosite. N. J., 874. Rhodo- 
nite, N. J., 484. Rubrite, 258. 
Rumpfite, Styria, 424. 

Sanguinite. Chili, 497. Scapolite, Pa., 
116. Selen-tellurium, Honduras, 79. 
Serpeutine, composition, 307. Sider- 
ite, N. Y., 155. Sideronatrite. Chli, 
201. Sigterite, 336. Sphalerite, 
amorphous, Kansas, 160. Stibnite, 
Mexico, 115. 

Tale, composition, 306. Tamaragite, 
258. Tetradymite, Arizona, 114. 
Uraninite. nitrogen in, 384. Utahite(?), 

New Mexico, 203. 

Vermiculites, composition, 452. Viv- 

ianite, Tenn., 120. 
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MINERALS-— 
Weibyeite, 176. 
Zircon, N. C., 116, 

Minéraux des roches, M. Lévy et La- 
croix, 259. 


N 


Newberry, Palzezoic fishes of N. A., 255. 
New South Wales, R. Society, 342. 


0 
OBITUARY— 
Owen, Richard, 96. 
\ Peters, C. H. F., 176. 
Ohm, re-determination of, Jones, 419. 
Ohm’s law, experimental proof, Mayer, 
42, 
Ostwald’s Klassiker der exakten Wis- 
senschaften, 499. 


P 


Paris Exposition of 1889, 96. 

Partridge, K. A., atomic weight of cad- 
mium, 377. 

Penfield, S. L., fayalite in the obsidian 
of Lipari, 75; composition of connel- 
lite, 82: crystallographic notes, 199; 
chalcopyrite crystals from Chester 
Co., Pa., 207; anthophyllite, Frank- 
lin, Macon Co., N. C., 394; beryllium 
minerals of Mt. Antero, Col., 488. 

Perkins, C. A., vapor tension of sul- 
phuric acid, and Catbetometer micro- 
scope, 301. 

Phosphoro-photographs, Lommel, 330 

Photography of oscillating electric 
sparks, Boys, 331. 

Pirsson, L. V., mordenite, 232; fowler- 
ite variety of rhodonite, New Jersey, 
484. 

Preston, E. D., magnetic and gravity ob- 
servations on the west coast of Africa, 
etc., 478. 


R 
Robertson, J. D., zine sulphide from 
Cherokee Co., Kansas, 160. 
Russell, T., prediction of cold-waves, 463. 


s 

Sand-transportation by rivers, Graham, 
746. 

Schneider, K. A., constitution of natural 
silicates, 303, 405, 452. 

Sheldon, S., magneto-optical generation 
of eiectricity, 196. 

Solar Corona, Bigelow. 343. 

Spectra, coincidence between lines of 
different, Runge, 165. 


INDEX. 


Spectrum of nebula in Orion, Huggins, 
173; of Sirius, 175. 

Spencer, J., Sound, Light and Heat, 495 ; 
Magnetism and Electricity, 495. 

Spencer, J. W.. deformation of Iroquois 
Beach and birth of Lake Ontario, 443. 

Steam calorimeter, Wirtz, 329. 

Stevens, W. L., microscope magnifica- 
tion, 50. 

Stone, G. H., glacial sediments of Maine, 

22 

Stone implement, New Comerstown, O., 

95, 


T 


Tarr, R. S., superimposition of the drain- 
age in central Texas, 359. 

Thermometer, platinum, Griffiths, 494, 

Thurston, Engine and Boiler trials, 262; 
Heat as a form of Energy, 495. 

Torrey, J., Jr., microscopic structure of 
Oolite, 246. 

Tyrrell, J. B.. Post-tertiary in Manitoba, 
88; Cretaceous of Manitoba, 227. 


Venable, F. P.. new meteoric irons, 161. 

Very, F. W., cheapest form of light, 97. 

Volcanoes, eruption of Bandaisan, 169. 
of Hawaii, Brigham and Lyman, 335. 


Water, weight of cubic inch, Chaney, 
495. 

Waves in air produced by projectiles, 
Mach and Wentzel, 419. 

Wells, H. L., Selenium and Tellurium 
minerals from Honduras, 78. 

White, D., notice of Feistmantel, 495. 

Williams, G. H., Crystallography, 424, 

Williams, J. W., Eudialyte and Eucolite, 
from Arkansas, 457. 


Y 


Yeates, phenacite not found at Hebron, 
Me., 259. 


Z 
ZOOLOGY— 

Biological Survey of San Francisco 
Mt., ete, C. H. Merriam and L. 
Stejneger, 498. 

Mollusks, deep sea, Dall, 94. 

Pelecypoda, ete., phylogeny of, Jack- 
son, 421. 

Zoe. Biological journal, 93. 

Zoologie, Verzeichniss der Schriften 
tiber, 342. 
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CHRISTMAS PRESENTS. 


What more acceptable present can be made to any friend or young person than a 
systematic collection of minerals with or without a Black Walnut or Hard Wood Case? 
We put up a special collection of 125 very beautiful and interesting minerals, size 
about 14-by 2 inches. in a Black Walnut Case with wooden divisions, for $15.00. The 
same collection without the case and a little larger in size, $12.50. The boxes for the 
2 inch specimens mentioned below, are of hard wood with divisions of wood. The 125 
beautiful and rare minerals can be put up of smaller size, numbered to correspond with 
a printed list, that will be sent on application, for $2.00 or in boxes $3.25 or each 
specimen labelled for 50c. additional. 

125 specimens 2 x 2% inches for $12.50; in black walnut cases, $17.50. The following 
are our 


Collections of Minerals for Students, Amateurs, Professors, Chemists, 
Physicians, et al. 

The collections of 100 illustrate the principal species and all the grand subdivisions 
in Dana’s and other Mineralogies; all the principal Ores, etce., ete. The first hundred 
includes every species in the list advised in Dana’s Manual, and some species like 
Wulfenite, Vivianite, Nitratine, Labradorite, Datolite, Titanite, and Embolite, that are 
especially advised by Brush, Nason, Egleston or other writers on Mineralogy and 
blowpipe analysis; also other species like Turquois, Azurite, Microcline and Wavellite 
that are important. The second hundred includes the remaining varieties advised by 
Dana, and most species advised in text-books on Mineralogy and blowpipe work. 

Our third hundred includes more rare species and varieties. The 300 include nearly 
all mentioned in large type in Dana’s and other text-books on Mineralogy and blowpipe 
analysis, and a few recent species of much importance not mentioned in them. The 
collections are labelled with printed labels that can only be removed by soaking. The 
labels of the Students’ and higher priced collections give Dana’s: species number, the 
name, locality, and in most cases, the composition of the Mineral; also accompanied by 
my illustrated Catalogue and table of species. The sizes given are average; some 
smaller, many larger. 


25 
NUMBER OF SPECIMENS. (Polished hard wood boxes. ‘n box. in box. in oa. | 100 200 300 
$0.50 $1.00 | $2.00 | $1.00 $2.00 $4.00 
3.00 7.00 | 5.00 
| 14.00, 10.00 
| 25.00 | 50. 
| 


Students’ size, larger, 14 x 1g in.. 
Amateur’s size, 234 x 2in “i, 
High School or size, 2% x in., Shelf Specimens . 
College size, 3 x 6 in., Shelf Specimens nas | 


To tte a tenth of our many beautiful specimens suitable for holiday presents, to 
those already having collections would fill this journal. The following are a few per- 
sonally collected recently in Europe or America. 

SuLpHuR!!, ARAGONITE !!, Hematite, Pyrite, SERPIERITE!, Cinnabar crystals, Gypsum, 
Barite, Fluorite, Calcite, Colemanite!, Vanadinite!, Wulfenite!, Adularia, Rhodonite, 
crystals !, and polished, Thulite, Labradorite, Cinnamon Stone, etc., etc., and we have 
also beautiful specimens of Amazon Stone, Azurite and Malachite, Opal, rough, etc., etc., 
and cut, Tourmalines, etc., etc. 

New Arrivats of Rare Minerals, De Sautesite, is an extraordinarily rare, new Zinc 
Garnierite. It is associated with Niccolite, Smaltite and Fluorite. $1.00 to $4.00. 
Niccvlite, rare, 50c. to $2.00. AxINITE, yellow and beautifully associated with pink 
Rhodonite, some small crystals from $1.00 to $2.00. 

The three above from Franklin, N. J., in fragments, 5c. to 50c. These with fine 
Rhodonite, Franklinite, Troostite (doubly terminated) and other crystals were obtained by 
the purchase of various collections at Franklin. 

Smithsonite pseudomorph after calcite from Mineral Point. Wis., and many other 
minerals have been received during the past few weeks. Also Circulars, etc., lists sent 
free. Also catalogues of the many hundred thousand scientific books and pamphlets 
carried in stock. 


Removed to 4116 Elm Avenue, Philadelphia, Penna., 
(NEARLY OPPOSITE MEMORIAL HALL). 


Scientific and Medical Books, Minerals. 
A. FOOTH, M.D. 


: 
3 
j 


Ceylon, Java, Borneo and New Guinea In- 


sects, especially Lepidoptera and Coleoptera, 
singly or in lots; also Orthoptera and Dragon 
Flies, land and fresh-water Shells, offered at 


cheap prices. 
H. FRUHSTORFER, 


Care German Consulate, Soerabaia, Java. 


BROTHERS, 
No, 6 Murray Street, New York, 


Manufacturers of Balances and Weights of Precision for Chem- 
ists, Assayers, Jewelers, Druggists, and in general for every use 
where accuracy is required. 


REPORTS OF THE GEOLOGICAL SURVEY OF ARKANSAS. 
JOHN C. BRANNER, STATE GEOLOGIST. 


An act of the legislature of Arkansas directs that the reports of the State 
Geological Survey.shall be sold by the Secretary of State at the cost of printing 
and binding. The Reports issued, and their prices by mail are as follows: 


ANNUAL REPORT FOR 1888. 


Vou. I. On the gold and silver mines, and briefly on nickel, antimony, manga- 
nese and iron in western central Arkansas. Price $1.00. 

Vou. II. On the general mesozoic geology, chalk, greensands, gypsum, salines, 
timber, and soils of southwestern Arkansas. Price $1.00. 

Vou. III. On the coal of the state, its distribution, thickness, characteristics, 
analyses and calorific tests. Price 75 cents, 


Other volumes will soon be issued. 
Address, Hon. B. CHISM, Seeretary of State, Little Rock, Ark. 


July, 6t. 


Nov. 6t. 


EDITED BY 


The American Geologist for 1891. 


Pror. S. Carvix, University. of Iowa ; Dr. E. W. Ciavrote, Buchtel College; Joun Everman, Lafayette College ; 
Dr. Persivor Frazer, Franklin Institute; Pror. F. W. Cracix, Washburn College; Pror. C. L. Hexrick, 
Cincinnati University; Pror. A. Lakes, Colorado School of Mines; Dr. Anprew C. Lawson, late ~ 
Geological Survey of Canada; E. VU. Uxricn, Illinois Geological Survey; Pror. I. C. Wxrrs, 
University of West Virginia; Dr. Arex. Wixcne.t, University of Michigan; 
Pror, N. H. Wixcnett, University of Minnesota. 


SPECIAL OFFERS TO NEW SUBSCRIBERS. 


For the year 1891 the subscription rate for the GzoLoais? will 
remain at $3.50. Any old subscriber who remits that sum with 
the name of a new subscriber will be entitled to have his own sub- 
scription extended six months. The cost of the numbers for 1888, 
after January 1st, 1891, will be $3.50; those of 1889, $2.50, and 
of 1890, $2.50. New subscribers who remit to us cash in advance 
will receive all back numbers and the subscription for 1891, for 
$11.00, but this will debar them from the privilege of the follow- 
ing premiums. 

Any new subscriber who remits to us cash in advance may select 
from the following premium list, by which he will receive the se- 
lected book and the GEoLoGIsT at a considerably less rate than he 
could obtain both separately. These are special offers for this 
specific purpose, for which we have made favorable arrangements 
with the various publishers. The works here listed are such as 
every geologist would desire to have in his library. 


North American Geology and Paleontology. By S.A. Miter. Recently 
published ; 664 pp., Royal octavo, 1194 illustrations. Regular price, 
$5.00; with the GroLoaist for 1891, $7.00. 

Rand & McNally’s Standard Atlas of the World. One large volume of 
196 pp, elegantly illustrated, substantially bound, with gold side 
stamp, revised to 1890. Indispensable to every student. Size of 
atlas closed, 11x14 inches. Regular price, best English cloth bind- 
ing, $4.50. With the GeoLoaistr for 1891, $5.00. Z 

Pre-Adamites; or a Demonstration of the Existence of Man before Adam. 
A study of their condition, antiquity, racial affinities and progress- 
ive dispersion over the earth. With charts and other illustrations. 
By ALEXANDER WINCHELL, LL.D. 3d ed., 1 vol., 8vo, cloth. Reg- 
ular price, $3.50; with the Gro.oaistr for 1891, $4.75. 

World Life. A study of the formation, growth and decay of worlds, 
from their earliest existence as nebulous masses diffused through 
space to their development in sun and world systems, and their final 
dissolution. By ALEXANDER WINCHELL, LL.D., 1 vol., illustrated 
12mo., cloth. Regular price, $2.50; with the Gronoaist for 1891, 

Sparks from a Geologist’s Hammer. A series of geological essays. By 
ALEXANDER WINCHELL, LL.D. Second edition, illustrated, 12mo. 
Regular price, $2.00; with the GroLoaist for 1891, $4.00. 

Leibnitz’ New Essays Concerning the Human Understanding A critical 
exposition. By Pror. Joon Dewey, PH. D. 16mo, 289 pp. Regu- 

lar price, $1.25: with the Groxoeist for 1891, $3.75. 
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Words; their Use and Abuse. By Wm. Matuews, LL.D. Twentieth 
edition, 12mo., cloth, 504 pp. Regular price, $2.00; with the Gror- 
oaist for 1891, $4.00. 

Men, Places and Things. By Wm. Matnuews, LL.D. Third edition, 1 
vol., 12mo., 394 pp. Regular price, $1.50; with the GroLogist for 
1891, $3.75. 

Shall We Teach Geology? By ALEXANDER WINCHELL, LL.D. Should 
be read by all teachers and those interested in educational matters. 
12mo., cloth. Regular price, $1.00; with the GgoLogistT for 1891, 
$3.50. 

Dickens’ Works; complete set in twelve volumes; with the GroLoaist 
for 1891, $4.00. 

Mammoth Cyclopedia, in four volumes, 2176 pp., 620 illustrations; with 
the GEoLoaistT for 1891, $4.00. 

Gems and Precious Stones of North America. By Grorce F. Kunz. 
Large quarto, pp. 336, 8 colored plates and numerous minor engrav- 
ings, cloth, gilt. Regular price, $10.00; with the Grotoaist for 
1891, $11.00. 

The Metallurgy of Steel. By Henry M. Howe. ‘A notable contribu- 
tion to the literature of iron and steel metallurgy.” Royal quario, 
425 pp., cloth, gilt, profusely illustrated. Regular price, $10.00; 
with the GEoLoaist for 1891, $11.00. 

Modern American Methods of Copper Smelting. By Dr. E. D. Perens. 
Second edition, large 8vo., 342 pp., illustrated. Regular price, $4.00; 
with the GEoLoaistT for 1891, $6.00. 

Mining Accidents and their Prevention. By Sir FrepeRick A. ABEL. 
With the laws governing coal mining in every state and territory in 
the United States, and those of Great Britain and Prussia, never 
before collected in accessible form. Large 8vo., pp.420, cloth. Reg- 
ular price, $4.00; with the GeoLogisr for 1891, $6.00. 

America Not Discovered by Columbus. A historical sketch of the dis- 
covery of America by the Norsemen in the tenth century. By R. B. 
ANDERSON, A. M. 3d edition enlarged, 12mo., cloth. Regular price, 
$1.00; with the GEoLoaist for 1891, $3.75. 

Geology, Chemical, Physical and Stratigraphical. By Joseru Prest- 
wicH, M.A., F.R.S., F.G.S. In two volumes, with illustrations, 
Vol. I, Chemical and Physical. Vol. II, Stratigraphical and Phys- 
ical. Regular price for both volumes, $15.25. With the GEOLOGIST 
for 1891, $15.50. [See the advertisement of Macmillan & Co. in the 
GEOLOGIST. } 

Bien’s Atlas of the Metropolitan District and Adjacent Country. Unri- 
valled as a specimen of the map-maker’s art. Just published. Scale, 
two inches to the mile. Sheets are 23 x 35 inches, the atlas being 
1716 x 23 inches. Regular price, $20. With the Groxoaist for 1891, 
$20. [See advertisement of Julius Bien & Co., in the GzoLoeist. | 
For these premiums money must be sent in advance, and in 

all cases by postal order or note, or by express or draft on New 

York. 

For public libraries this affords a rare opportunity to procure 
these standard works at reduced prices. We desire to extend the 
GEoLoGtsT to all scientific libraries and laboratories. Our sub- 
scription list is steadily increasing, and with the year 1891, which 
will be memorable in the history of American geology, because of 
the American session of the International Congress of Geologists, 
we expect to see it doubled. We hope our old subscribers, to 
whom we acknowledge our obligation for numerous favors, will 
call attention to these offers for 1891. 
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GENERAL INDEX 


OF 


VOLUMES XXXI-XL OF THE THIRD SERIES. 


t#~ In the references to volumes xxxi to xxxix, only the numerals i to ix are 


here given. 


Note.—The names of Minerals are inserted under the head of MINERALS: all 
Obituary notices are referred to under OnrruAry. Under the heads Borany, 
CHEMISTRY, GEOLOGY, Rocks, ZOOLOGY the references to the topics in these 
departments are grouped together; in most cases, however, the same references 
appear elsewhere, at least under the author’s name. 


A 


Aberration. constaut of, A. Hall, v, 505. | 


Academy, National, meeting at Boston 
1886, ii, 486; 1890, xl, 498: New 
Haven, vi, 475; New York, iv, 319; 


Philadelphia, viii, 498; Washington, | 


iii, 432; v, 424; vii, 420; ix, 412. 
Memoirs, iv, 319; ix, 414. 

Acoustical investigations, iii, 238. 

Aerolites, see Meteorites. 

Agassiz, A., sea-bottom deposits off E. 
N. America, i, 221; Three Cruises of 
the Blake, v, 495; notice of Biblio- 
theca Zoologica, v, 420; Coral reefs 
of Hawaiian Islands, viii, 169; deep 
sea dredging, xl, 497. 

Agassiz Associations, Magazine, iii, 246. 

Agriculture in its relations to Chem- 
istry, Storer, iii, 509. 

Air, separation of liquefied, i, 148. 
coefficient of viscosity, iii, 308. 
Aitkin, dust particles in the air, v, 413. 

Alabama, Geol. Report, iii, 78. 

Alexander, J. M., Mt. Loa in 1885, vi, 
35. 

Alexander, W. D., crater of Mt. Loa, ii, 
235, 

Algebra, Graham, viii, 420; Lensenig, 
viii, 420. 

Algol system, Vogel, ix, 245. 

Allen, A. H., Commercial Organic Anal- 
ysis, viii, 490. 

Alling, A. N., topaz from Utah, iii, 146. 
Alloys, nickel and tungsten, magnetism, 
Trowbridge and Sheldon, viii, 462. 

Alps, see Geology. 


| American, see Association, Geological, 
Museum. 

American Anthropologist, v, 425. 

Geologist, v, 84. 

Naturalist, iii, 246, 326. 

Aunalen des Hofmuseums, Vienna, ii, 82. 

| Antigua, Geoolgy of, i, 226. 

| Ardissone, F., Phycologia Mediterranea, 
i, 479. 

| Argentine Star Catalogue, iii, 84. 

| Arkansas, Geol. Report, v, 255, 264; vii, 

| All; viii, 413, 

Neozoic Geology of, viii, 413, 468. 

| peridotite in, viii, 50. 

| Artesian well, St. Augustine, Fla., iv, 
70; Long Island, Lewis, vii, 233. 

Arthur, T. C., Plant Dissection, i, 477. 

‘Ashburner, C. A., Pennsylvania Geol- 
ogy, i. 227, 228; Geology of Natural 
Gas, i, 309; Oil regions, i, 480. 

Assayer’s Manual, Kerl and Garrison, 
viii, 171. 

Association, American, meeting at Buf- 
falo, ii, 82, 319, 326; Cleveland, vi, 
78, 297; Indianapolis, xl, 175, 336; 
New York City, iii, 432; iv, 80, 234; 
Toronto, viii, 80, 331. 

Langley’s address, vii. 1. 

British, meeting at Bath, vi, 396; 
Birmingham, ii, 412; Leeds, xl, 342; 
Manchester, iv, 315; Newcastle, viii, 
419. 

Asteroids, Kirkwood, v, 345. 

see Planets. 

Astronomical Journal, Gould’s, ii, 326, 

486; iii, 428. 
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Astronomical Observatory, Yale, trans- 
actions, Hall, ix, 245. 
research, aid to, Bruce, x], 262. 
Society medals, i, 408. 

Chicago, reports, iv, 312. 
Astronomy, History, Clerke, i, 406. 
Atlantic Ocean, see Ocean. 

Atlantis of ancient fable, vii, 200. 
Atmosphere of 3 Lyre, Sherman, iii, 
Aurora, spectrum, Huggins, viii, 75. 
Austen, P. T., Chemical Lecture Notes, 
vii, 409. 
Australia, Tertiary flora, Constantin, viii, 
493. 
Coal and plant bearing beds, Feist- 
mautel, xl, 495. 
Jurassic fish fauna, x], 4977. 
Auxanometer and clinostat, Albrecht, v, 
258. 
Avogadro’s hypothesis, experimental de- 
monstration, iv, 224. 
Ayres, Ii. F., mineralogical notes, yii, 
235; crystallization of trona, viii, 65. 
Ayrton, W. E., Practical Electricity, iv, 
152. 


26. 


B 


Bacteria in normal stomachs, vii, 320. 

Bailey, L. H., N. American Carices, ii, 
412. 

Bailey, 8. C. H., meteorite from Renssel- 
aer Co, N. Y.., iv, 60. 

Baillon, Dictionnaire de Botanique and 
Histoire des Plantes. i, 315; iii, 244. 

Baker, E. P., notes on Mt. Loa, vii, 52. 

Baker, J. G., Handbook of the Amaryl- 
hdeze, vii, 418. 

Ball, J., Flora of Peruviau Andes, i, 231; 
Notes of a Naturalist in S. America, 
iii, 426. 

Ball, W. W. R., History of Mathematics, 
vii, 241. 

Barbour, EK. H., tortoise (Chrysemys 
picta) with two heads, vi, 227; Iowa 
meteorites, ix, 521; microscopic struct- 
ure of oolite, xl. 246. 

Barker, G. F., chemical and physical 
abstracts, i. 57, 148, 216, 308, 389, 
476; ii, 72, 159, 231, 476; iii, 67, 148, 
936, 303, 419, iv, 62, 152, 224, 394, 
480; v, 73, 248, 334, 410, 492; vi, 
60, 150, 383, 465; vii, 73, 221, 313, 
406; viii, 74, 157, 324, 408, 486; ix, 
65, 147, 230, 312, 39%, 518; xl, 86, 
163, 250, 415, 492. 

Barrois, C., Faune du 
viii, 164. 

Barus, C., properties of iron carburets, i, 
67; structure of tempered steel, i, 386; 
strain-effect of sudden cooling on glass 
and steel, i, 439. 


caleaire d’Erbray, 
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Barus, C., strain-effect of sudden cooling 
in glass and steel, ii, 181; hydro-elec- 
tric effect of temper in steel, ii, 276; 
viscosity of steel and its relation to 
temper, ii, 444, iii, 20, iv, 1. 

effect of magnetization on viscosity 
and rigidity of iron and steel, iv, 175. 

viscosity of gases at high tempera- 
tures, v, 407. 

electrical relations of platinum 
alloys, vi, 427; viscosity of solids, vi, 
178; energy in permanent strains, vi, 
468. 

subsidence of fine particles in liquids, 
vii. 122; electrical resistance of stress- 
ed glass, vii, 3: 

energy potentialized in permanent 
changes of molecular configurations, 
viii, 193; relation of volume, etc, in 
case of liquids, viii, 407. 

absolute viscosity of solids, liquids 
and gases, ix, 234; fluid volume and 
its relation to pressure and tempera- 
ture, ix, 478. 

effect of pressure on electrical con- 
ductivity of liquids, xl, 219. 

Bastin, E.S., Elements of Botany, iv, 496. 

Bathymetric map, J. D. Dana, vii, 192, 
242, 

Battery, see Electric and Electrostatic. 

Baumhauer, H., Das Reich der Krystalle, 
ix, 75. 

Baur, G. Paleeohatteria, Credner, and the 
Proganosauria, vii, 310; Kadaliosaurus 
priscus, ix, 156. 

Bayley, W. S., rocks of Pigeon Point, 
Minn., v, 388; vii, 54; ix, 273. 

Beal, W. J., Grasses of North America, 
iv, 493. 

Beam, W., examination of water. for san- 
itary and technical purposes, vii, 421. 

Beauregard et Gampe, Guide pratique 
pour les travaux de micrographie, viii, 
415. 

Beceari, O., Malesia, iii, 82, 319 

Becker, G. F., theorem of maximum dis- 
Sipativity, i, 115; new law of thermo- 
chemistry, i, 120; Cretaceous meta- 
morphic rocks of California, i, 348. 

texture of massive rocks, iii, 50; 
Washoe rocks, iii, 75; natural solu- 
tions of cinnabar, gold, and associated 
sulphides, iii, 199. 

geological development of Pacific 
slope, iv, 72. 

silicie acids, viii, 154. 

quicksilver deposits of Pacific slope, 
ix, 68; metamorphism of California 
rocks, ix, 68; proof of the earth’s 
rigidity, ix, 336. 

Beddoe, J., Races of Britain, ii, 245. 


3] VOLUMES 


Beecher, ©. E., notice of Hall’s Paleon- 

tology of New York, vol. vi, v, 498. 
Brachiospongidze, vii, 316. 
Arthrolycosa antiqua of Harger, viii, 

219. 
development of some Silurian Bra- 

chiopoda, ix, 71. 
development of shell in the genus 

Tornoceras, xl, 71; Koninckina and 

related genera, xl, 211; Leptzenisca, 
new brachiopod from the Lower Hel- 
derberg. xl, 238; N. American species 

of Strophalosia, xl, 240. 

Bell. L.. ultra-violet spectrum of cad- 
mium, i, 426: absolute wave-length 
of light, iii, 167, v, 265, 347; effect 
of magnet on chemical action, vi, 39. 

Bennett, A. W., Handbook of Crypto- 
gamie Botany, viii, 168. 

Bennett, J. H., Plants of Rhode Island, 
vi, 394. 

Berkshire Historical and Scientific So- 
ciety, Papers of, iii, 85. 

Bermuda Islands, work on, Heilprin, 
viii, 418. 

Bibliographie de l’Astronomie, Houzeau 
and Lancester, ix, 411. 

Bibliotheca Zoologica, Chun and Leuck- 
art, v, 420. 

Taschenberg, iv, 412, v, 505, vii, 
80, ix, 163. 

Biddle, H. J., surface geology of south- 
ern Oregon, v, 475. 

Bigelow, F. H., solar corona, xl, 343. 

Binney, W. G., Land Shells, i, 157. 

Birds, see Geology and Zoology. 

Bishop, I. P., fossiliferous limestones in 
Chatham, N. Y., and their relation to 


Hudson R. shales and Taconie, ii, 438; | 


Lower Silurian fossils in Columbia 
Oo., ix, 69: 

Blair, A. A., Chemical Analysis of Iron, 
vi, 387. 

Blake, W. P., meteorite from Tennessee, 
i, 41; gold in nature, i, 477; scheelite 
from Idaho, vii, 414; mineralogical 
notes, ix, 43. 

Blakesley, T. H., alternating currents of 
electricity, i, 154. 

Blanford, W. T., Fauna of British India: 
Pt. I, Mammalia, vi, 297. 

Bodewig, C., epidote and hanksite, viii, 
164. 

Bohm, A., Hochseen der Ostalpen, iii, 
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Bolometer, theory of, Reid, v, 160; Helm- 
holtz, ix, 154. 

Bolton, H. C., sonorous sands of Sinai, 
ix, 151. 

Bolus, H., Flora of South Africa, ii, 164. 
Orchids of the Cape Peninsula, vii, 417. 


XXXI-XL. 07 
Bonaparte, P. R., Le Glacier de Aletsch 
et le Lac de Miirjelen, x1, 95. 
Bostwick, A. E., absorption spectra of 
mixed liquids, vii, 471. 
Botanic garden, Java, vii, 322. 
Botanical necrology, i, 12, 302, 316. 
Botanical Society of France, vii, 503. 
Botanische Zeitung, i, 406. 
BoTanicAL Works Noticep— 
Acta Horti Petropolitani, iii, 83. 
American Woods, Hough, vi, 160. 
Angewandte Pflanzenanatomie, 
Tschireh, viii, 254. 
Annals of Botany, i, 409; vii, 419. 
Atlas natirlichen Meeresalgen, Schiitt, 
Kuckuck. Reinke, viii, 416. 
Beitrage zur Kenntniss der Oxidations- 
Vorgiinge in lebenden Zellen, Pfef- 
fer, viii, 166. 
Bentham’s British Flora. Hooker, iii, 
319. 
Biologia Centrali-Americana, Botany, 
Hemsley. viii, 166. 
Botany of Japan, i, 478. 
of the Northern United States, 
Gray, ix, 240. 
of Rocky Mountain region, Coul- 
ter, i, 76. 
British Moss Flora, Braithwaite, iv, 
493. 
Bulletin of Congress of Botany and 
Horticulture, St. Petersburg, iii, 80. 
Bulletin de la Soe. Bot. de France, iii, 
427. 
Carices of North America, Bailey, ii, 
412. 
Catalogue of herbarium of University 
of Tokyo, ii, 245. 
of plants of Middlesex Co., Mass., 
Dame and Collins, vi, 392; near 
Niagara Falls, Day, vi, 395; of 
Nantucket, Mass., Owen, vi, 393; 
of New Jersey, Britton, xl, 171; of 
Rhode Island, Bennett, vi, 394; of 
Vermont, Perkins. vi, 394. 
Catalogue provisoire des 
Langlois, iv, 494, 
Catalogus Bbibliothecee Horti Imper- 
ialis Botanici Petropolitani, Herder, 
iii, 83. 
Cayuga Flora, Dudley, ii, 245. 
Check-list of N. A. Plants, Patterson, 
iii, 244, 
Contributions to American botany, 
Watson, Nos. 14, 15, vi, 392; No. 
16, vii, 415. 
, Diagnoses Plantarum novarum Asiati- 
carum, vii, Maximowicz, vii, 417. 
Dietionnaire de Botanique, Baillon, iii, 
244, 
des Plantes, Baillon, i, 315, 


Plantes, 
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BorantcaL Works NotTiceD— BOTANICAL WorKsS NotTicep— 


Die natiirlichen Pflanzenfamilien, Eng- 
ler und Prantl, iv, 74; v, 259; viii, 
415; ix, 75; xl, 93. 

Drugs and Medicines, Lloyd, i, 313; 
ii, 244. 

Elements of Botany, Bastin, iv, 495; 
Gray, iv, 495. 

Enumeratio Plantarum Guatemalen- 
sium, etc., Pt. I, Smith, vii, 419. 
Erythreeze exsiccatee, Wittrock, i, 237. 
Flora Brasiliensis, Eichler, i, 158; 
Schumann, ii, 166; iii, 318; Cog- 

niaux, iii, 318. 

of British India, Hooker, ii, 325; 
Coast islands of California, LeConte, 
iv, 457; of Hawaiian Islands, Hille- 
brand. v, 510; Italiana, vol. viii, vii, 
417; Italica, Carvel, ii, 165; South 
Africa, Bolus, ii, 164; Washington, 
Knowlton, iii, 82; Wilmington, 
Wood and McCarthy, iii, 319. 

Flora, oder allgemeine botanische, 
Zeitung, viii, 253. 

Flowers, fruits and leaves, Lubbock, 
ii, 411. 

Garden and Forest, O. S. Sargent, v, 
420. 

Garnsey’s Translation of Sachs’s His- 
tory of Botany, ix, 407. 

Genera and species of N, America, 
analytical key, Barnes, xl, 173. 

Grasses of N. America, Beal, iv, 492. 

Guide to museums of economic botany, 
ii, 165. 

Guide pratique pour les travaux de 
micrographie, Beauregard et Gal- 
lipe, viii, 415. 

Handbook of the Amaryllidez, Baker, 
vii, 418. 

of Cryptogamie Botany, Bennett, 
viii, 168. 
of Plant Dissection, i, 477. 

Herbaria, ancient, St.-Lager, ii, 79. 

Herbarium, Lamarck’s, ii, 485; of Dr. 
Jos. Blake, vii, 419. 

Historie des Plantes, Baillon, i, 315. 

des Var. et Espéces de Vignes, 
ete., Millardet, i, 158. 

Tcones Plantarum, Hooker, ii, 166, 
485; iii, 163, 244, 318. 

Index to Botanical Gazette, 1i, 244. 

of the Fungi of U.S., Farlow and 
Seymour, vii, 79. 


to Plant-Names, Daydon-Jackson, | 


iii, 320. 
Jahrbuch des K. K. botanischen Gar- 
tens, Kichler, iii, 82. 
Journal of Linnean Society, ii, 80. 
of Michaux, 1787-1796, vii, 419. 


Journey of A. Michaux to mountains 
of Carolina, ii, 466. 

Key to System of Victorian Plants, I, 
Mueller, vii, 416. 

Leerboek der Planten-physiologie, 
De Vries, i, 314. 

Lists of plants, xl, 172. 

Malesia, Beccari, iii, 82, 319. 

Memoirs of Torrey Botanical Club, 
vol. i, No. 1, ix, 162. 

Monographize Phanerogarum Prodro- 
mi, ete., Planchon, vol. v, iv, 490; 
DeCandolle, vol. vi, Audropogonez, 
Hackel, viii, 253. 

Orchids of Cape Peninsula, Bolus, vii, 

Outlines of Lessons in Botany, Pt. I, 
Newell, vii, 419. 

Paintings, Miss North’s, ii, 165. 

Phycologia Mediterranea, i, 479. 

Physiology of plants, Sachs, iv, 410; 
Vines, ii, 411. 

Pittonia, Greene, iii, 426. 

Plants of Australia, Miiller, iii, 163; 
of Oregon, Washington and Idaho, 
Howell, iii, 319. 

Practical Instruction in Botany, Bower 
and Vines, iv, 492. 

Primer of Botany, Hooker, iii, 83. 

Prodromus Faunze Mediterranece, etc., 
congessit, Carus, ix, 410. 

Revision of N. American Umbelliferz, 
Coulter and Rose, vii, 417. 

Scientific Papers of A. Gray, Sargent, 
viii, 419. 

Seedlings, forms of, Lubbock, ii, 485. 

Structural and Systematic Botany, 
Cambell, xl, 173. 

Study of Lichens, iv, 75. 

Synoptical Flora of N. America, Gray, 
i, 238. 

List of N. A. Species of Ceano- 
thus, Trelease, vii, 418. 

Tennessee Flora, Gattinger, iii, 426. 

West American Oaks, Kellogg, ix, 75. 

West Coast Botany, Rattan, iii, 319. 

Works of George Engelman, i, 76. 


Abietinese, primordial leaves of, vii, 
238. 

Absorption of coloring matters by liv- 
ing protuplasm, ii, 486. 

Algz, agency of, in formation of sili- 
ceous deposits of geysers, Weed, 
vii, 351, 501. 

American Desmidiez, i, 478. 

Ampelidez, Planchon, iv, 490. 

Andean Flora, Ball, i, 231. 

Apetalz, Macoun, iii, 164. 
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Ascent of colored liquids in living 
plants, Wieler, xl, 173. 

Assimilation, chemical nature of, vii, 
237; by colored leaves, Engelmann, 
vi, 159. 

Balanophora and Thonningia, Fawcett, 
iii, 82. 

Bombacew, comparative anatomy, Du- 
mont, vi, 75. 

Botanical work in Minn., Report on, 
iv, 492. 

Bryophyllum caleinum, multiplication 
of, vii, 419. 

Ceanothus, C. C. Parry, vii, 418. 

Cell-wall, relations of, vii, 237. 

Color granules in flowers and fruits, 
vi, 472. 

Compass plant, iii, 245. 

Crocus, Maw, iii, 82. 

Curtis’s Botanical work, i, 159. 

Cyperus, Britton, iii, 83. 

Cypripedium arietinum in China, ii, 
244, 

Dermatitis venenata, White, iv, 410. 

Development of organs, preparation of 
sections for study of, Goethart, xl, 
172. 

Diatom beds of the Yellowstone Park, 
Weed, ix, 321. 

Entomophilous flowers in Arctic re- 
gions, iii, 318. 

Filicinezxe, Burgess, iii, 82. 

Flowering Plants, aluminum in ashes 
of, iv, 482. 

Fish-inebriating Plants, Radlkofer, iv, 
493. 

France, plants naturalized in, i, 315. 

Fungi, coloring matters in, vii, 320. 

Glycerin and certain tissues, de Vries, 
vi, 158. 

Grafting, heterogeneous, ii, 81. 

Growth, physiology of, Wortmann, 
viii, 415. 

Heather in Townsend, Mass., Ball, vi, 
295. 


Hepaticee Amazonicee, ete., Spruce, i, | 


238, 

Histology as basis for classification, 
ix, 407. 

Hybrids, Saporta, ix, 161. 

Iodes Tomentilla, stem structure, Rob- 
inson, ix, 407. 

Laubblitter, der fixen Lichtlage der, 
Krabbe, viii, 253. 

Leaves, Juncacez, Buchenan, i, 237. 

Liriodendron, leaves of, Holm, xl, 422. 

Malvaceze, comparative anatomy, Du- 
mont, vi, 75. 


Nitrogen, fixation of by leguminous | 


plants, Bréal, ix, 163. 
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| Borany— 


Nomenclature of fossil, Nathorst, i, 
236. 

Notarisia, i, 479. 

Nutrition of higher plants, part am- 
monia plays in, Miintz, ix, 162. 

Orchid nomenclature conference, iii, 
164, 

Ostrich fern, Campbell, iv, 494. 

Pear-blight, Arthur, iii, 82. 

Das pflanzen-physiologische Prakti- 
kum, Detmer, v, 87. 

Phyllodium, nature of, viii, 495. 

Pittonia, Greene, iv, 493. 

Plants, descending water-current in, 
vii, 319. 

respiratory organs of, Jost, v, 
528. 

utilization of free atmospheric 
nitrogen, viii, 253. 

Plasmolytic studies, i, 157. 

Primula conference, iii, 164. 

Protoplasma als Fermentorganismus, 
Wigand, vii, 77. 

Protoplasm subjected to action of 
liquids, Goodale, iii, 144. 

Ranunculus, Freyn, iii, 83. 

hybrids in, ix, 325. 

Redwood Reserve, 425. 

Root, structure of the “crown” of, 
vii, 322. 

Sap, cause of ascent of, Boehm, ix, 162. 

Saprophytes, roots, Johow, ix, 243. 

Secretions, origin of canals and recep- 
tacles for, LeBlois, vi, 76. 

Serjania Sapindacearum Genus, Radl- 
kofer, iv, 493. 

Shortia, rediscovery, ii, 472. 

Sterculiaceze, comparative 
Dumont, vi, 75. 

Studi botanici sugli Agrumi, etc., Pen- 
zig, iv, 494. 

Sugar beet, improvements in, vii, 238. 

Sympetaleia, Gray, iii, 319. 

Temperature-experiments on relations 
of plants to cold, ix, 78 

Tendril movements, Penhallow, i, 46, 
100, 178. 

Tentacles of Drosera, De Vries, i, 406. 

Thalictrum, Lecoyer, i, 235. 

Tiliacere. comparative anatomy, Du- 
mon, vi, 75. 

Trees, “ringed,” vii, 79. 

Tropical plants, effects from a temper- 
ature of 30° to 40° F., ix, 77. 

Vegetable histology, vi, 75; physiol- 
ogy, vi, 158. 

Vegetable cell, recent knowledge of, 
v, 341 (Zimmermann), v, 419 (Loew 
and Bokorky); histology, recent 
advances in, v, 503. 


anatomy, 
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Volvox, Klein, viii, 252. 
Woody tissues, disintegration of, ix, 
79. 
Zellhaut, Entstehung und Wachsthum 
der, Zacharias, viii, 252. 
See further under GEOLOGY. 

Bower, Practical Instruction in Botany, 
iv, 492. 

Boyden fund, iii, 325. 

Brackett, R. N., peridotite of Arkansas, 
viii, 56. 

Brainerd, E., Calciferous formation 
the Champlain Valley, ix, 235. 

Braithwaite, British Moss Flora, iv, 493. 

Branner, J. C., thickness of ice of Glacial 
era in Pennsylvania, ii, 362. 

Geology of Arkansas, 1887, v, 264. 

geology of Fernando de Noronha, 
vii, 145; Report Geol. Surv. Arkansas, 
1888, vii, 411; Cretaceous and Tertiary 
Geology of the Sergipe-Alagéas basin 
of Brazil, vii, 412. 

peridotite of Arkansas, viii, 50; 
Report Geol. Surv. Arkansas, vol. ii, 
1888, viii, 413. 

zeolian sandstones of Fernando de 
Noronha, ix, 247. 

Braun, F., electric currents from deforma- 
tion, vii, 495. 

Brazii, geology of, Branner, vii, 412. 

Brigham, W. T., Kilauea in 1880, iv, 19; 
Mt. Loa in 1880, vi, 33. 

Brinton, D. G., Essays of an American- 
ist, ix, 413. ; 

British Fossil Vertebrata, catalogue, 
Woodward and Sherborn, ix, 402. 

Museum, Fossil Cephalopoda, vii, 
413. 

Britton, N. L., Archzean areas of N. J.! 
ana vi, 11, 

Brégger, W. C., minerals of Norway, xl, 
170. 

Brongniart, C., Fossil Insects, i, 156. 

Brooks, F. T., method for detection of 
iodine, bromine and chlorine, xl, 283. 

Brown, J. A., Palwolithiec Man in North- 
west Middlesex, v, 255. 

Brown, W. G., crystallographic notes, ii, 

Browne, D. H., phosphorus in Iron Mtn., 
Mich., vii, 299. 

Browning, P. E., determination of iodine 
in haloid salts, ix, 188; reduction of 
arsenic acid, x], 66; analysis of rho- 
dochrosite, Franklin, N. J., xl, 375. 

Brush, G. J., minerals at Branchville, 
Ct., ix, 201. 

Building stones, decay of, ii, 243. 

durability of, ii, 319. 
of National Museum, Merrill, xl, 91. 


in 


[6 


INDEX. 


Burnham, S. M., Precious Stones, iii, 84 
Butler, A. A., Tripyramid slides, i, 404. 
Butler, A. P., South Carolina, i, 73. 


Cairns, F. I., crocidolite, Cumberland, R. 
I., iv, 108. 

California, Mineralogical Reports, i, 76; 
iv, 159; viii, 166; xl, 92. 

Flora of coast islands, LeConte, iv, 
457. 

Geology of Northern, Diller, iii, 152 ; 
x], 476. 

quartzose lava in, 1ii, 45. 

rocks, metamorphism, Becker, ix, 
68. 

sandstone dikes, xl, 334. 

Calorimeter, ether, Neesen, vi, 293; 
steam, iv, 150; vapor, iv, 224. 

Cameron, J., Soaps and Candles, vii, 242. 

Campbell, D. H., development of ostrich 
fern, iv, 494. 

Structural and Systematic Botany, 
xi, 18. 

Campbell, J. L. and H. D., on Rogers’s 
Geology of the Virginias, i, 193. 

Canada, Geol. Report of 1885, iii, 316; 
1887-8, ix, 238. 

minerals, Hoffmann, xl, 92. 

nickel ore from, vii, 372. 

Paleontology, Whiteaves, viii, 493. 

Royal Society, ‘l'ransactions, iii, 84; 
viii, 493; xl, 499. 

Canfield, F. A., catalogue of minerals of 
N. Jersey, ix, 161. 

Carbon, electrical resistance of soft, 
Mendenhall, ii, 218. 

See Chemistry. 

Carhart, H.S8., direct and counter elec- 
tromotive forces, i, 95; surface trans- 
mission of electrical discharges, i, 256; 
improved standard Clark cell, viii, 402. 

Carmichael, H., determination of arsenic, 
ii, 129. 

Carpenter, H., Blastoidea in British Mu- 
seum, ii, 409. 

Caruel, T., Flora Italica, ii, 165. 

Caras, J. V., Faunz Mediterranez, i, 
238; Prodromus Faunze Mediterranee, 
etc., ix, 410. 

Cascade mountains, ascent of peak in, 
Roll, ix, 80. 

Catlett, C., nickel ore from Canada, vii, 
372. 

Cavendish experiment, Boys, ix, 154. 

Challenger, magnetic results of voyage, 
ix, 154. 

Chamberlin, B. B., Minerals of New 
York County, vi, 392. 

Chamberlin, T. C., the term Agnotozoic, 
v, 254; rock-scorings, vii, 502. 
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Chandler, S. C., Jr., the Almucantar, iv, | CurmMistRY— 


79. 
Charleston earthquake, see Earthquake. 


Chatard, T. M., lucasite, a new vermic- | 


ulite, ii, 375; analyses of alkali lake 
waters, vi, 146; determination of 
water and carbonic acid in natural 
and artificial salts, vii, 468; on urao, 
viii, 59. 

Chemical combination, heat of, ii, 73. 
integration, Hunt, iv, 116. 
literature, indexing of, v, 76. 

CHEMICAL WORKS NOTICED— 

Analytical Chemistry, Muter, v, 251. 
Analysis of Fron, Blair, vi, 387. 
Chemistry, Commercial Organic an- 
alysis, A. H. Allen, viii, 490. 
Dictionary of Applied, ix, 519. 
Elementary, Fisher, vii, 75. 
Mixter, vii, 409. 
Tnorganic, Richter, v, 251. 


60 


viii, 491. 
Treatise on, Muir, viii, 410. 
Watts’ Dictionary of, new edition, 
Morley and Muir, viii, 409. 

Lecture Notes, Austen, vii, 409. 

Organic Analysis, Prescott, v, 336 

Soaps and Candles, Cameron, vii, 242. 

CHEMISTRY— 

Acid, selenous, constitution, 
aelis and Landmann, v, 76; uric, 
synthesis of, Behrend and Roosen, 
viii, 160. 

Acids, constitution of the thionic, 
Berthelot, viii, 327; silicic, Becker, 
viii, 154. 

Alcohol, magnetic rotation of, ii, 477. 

Alumina, phosphorescence of, iii, 303, 
304. 


Aluminum acetyl-acetonate, vii, 495. 


in ashes of flowering plants, iv, 
482. 
chloride, vapor density, Friedel 
and Crafts, vi, 465: ix, 313. 
precipitation and separation, Pen- 
field and Harper, ii, 107. 
Ammonia, emission-spectrum, 
nanini, ix, 518. 
Anhydrite, formation of, ii, 233. 
Antimonous sulphide, thermo-chemis- 
try, iv, 65. 
Apantlesis, Mallet, v, 249. 
Arsenic, determination, Carmichael, ii, 
129. 
acid, reduction, Gooch and Brown- 
ing, xl, 66. 
Austrium, new element, ii, 405. 


Mag- 


Modern Theories of, Meyer, Vi, , 


Text Book of Organic, Bernthsen, | 


Mich- | 


Bacterium aceti, chemical action, i, 
472: iv, 484. 
Barium cobaitite, Rousseau, ix, 232. 
Beryllium, chemical character, Kriiss 
and Moraht, xl. 86. 
Bismuth, new color reaction for, iv, 
66; valence of, iii, 421. 
Borie acid, determination of, iv, 222. 
Bromine, determination of, Gooch and 
Ensign, xl, 145. 
Cadaverine, indentity of, with penta- 
methylenediamine, ii, 479. 
Cadmium, atomic weight, Partridge, 
xi, 377. 
Calcium and copper, double acetate, 
Riidorff, v, 411. 
Calcium sulphate formation, ii, 233. 
Capillary glass tubes, use in distilla- 
tion, vii, 222. 
Carbon, absorption of gases by, iii, 
421. 
atom and valence, V. Meyer and 
Riecke, vi, 386. 
heat of combustion, Berthelot and 
Petit, viii, 324. 
dioxide, in air, apparatus for esti- 
mation of, iv, 396; detection of 
minute traces of, iv, 481; in freez- 
ing mixtures, Cailletet and Colar- 
deau. vi, 465; refractive index of, 
iii, 151. 
disulphide, decomposition of, by 
shock, Thorpe, ix, 65. 
monoxide, action on metallic 
nickel, xl, 418; combustion of, i, 
392; and oxygen, combustion of, ii, 
159; and water vapor, action of, i, 
151. 
Cellulose, colloidal, Guignet, viii, 408. 
Cerebrose, identity with galactose. 
Theirfelder, ix, 316. 
Chemical reactions by means of elec- 
trometer, Bouty, iv, 480. 
Chloride, stannous, boiling point of, 
Bilitz and Meyer, v, 410. 
Chlorides of compound ammoniums 
Le Bel, xl, 250. 
heat of formation of, ii, 319. 
Chlorine, determination in mixtures 
of alkaline chlorides and iodides, 
Gooch and Mar, ix, 293. 
gas, generation of, iii, 419. 
monoxide, i, 57. 
in oxygen from potassium chlor- 
ate, v, 335 
water, action of light on, Pedler, 
xi, 492. 
Chromium, atomic mass Rawson, viii, 


2 
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Chromium chloride, vapor density, vii, 

Chydrazaine, or protoxide of ammonia, 
vii, 407. 

Coal, heat of combustion, Scheurer- 
Kestner, vi, 466. 

Cocaine and its homologues, synthesis, 
i, 153. 

Colloids, estimation of molecular mass, 
Sabanéeff, xl, 87. 

Conine, synthesis of, i, 471; ii, 479. 

Copper, higher oxides, Osborne, ii, 

323. 

Cyanogen, combination of, ii, 160; re- 
fractive index of, iii, 151. 

Decomposition by pressure, Spring, v, 
493. 

Dextrose, constitution, Skraup, ix, 233. 

Diamide hydrate, Curtius and Jay, vii, 
493. 

Niamide (Hydrazine), iv. 226. 

Dysprasium, new element, ii, 406. 

Karth Ya and mosandria, ii, 76. 

Earths, alkali-, and their hydrates, be- 
havior to carbon dioxide, ii, 478; 
spectroscopic discrimination of rare, 
Crookes, viii, 486. 

Elements, genesis of, Crookes, ii, 400. 
new, ii, 405, 406. 
and meta-elements, Crookes, vi, 63. 

Equilibrium between electrolytes, Ar- 
rhenius, xl, 164. 

Ethyl fluoride, vii, 408. 

Ethylene, point of solidification, Olew- 
ski, viii, 326. 

Fatty acids, ete., with water. magnetic 
rotation of, ii, 477. 

Ferric chloride, vapor density, Mever, 
v, 494; Friedel and Crafts, vii, 73. 

Ferrous oxide, determination in. sili- 
cates, iv, 113. 

Fluorine. action on carbon, Moissan, 
xl, 493; color and spectrum, Mois- 
san, xl, 87; density, ix, 397: produc- 
tion of, iii, 236; properties of, Mois- 
san, v, 249. 

Formic aldehyde, synthesis of, Jahn, 
viii. 159. 

Fulmivating silver of Berthollet, ii, 232. 

Fusing points, determination, ii, 476. 

Gadolinium, new element, ii, 406, 

Gallium chloride, vapor density, vii, 
73, 74. 

Germanium, new element, i, 308; in 
euxenite, Kriiss, v, 410; properties 
and constants of, iii, 68. 

Gnomium, new element, Miiller, viii, 
75. 

Gold, atomic mass, Mallet, ix, 399. 
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Halogen hydrides, decomposition of, 
Richardson, v, 73. 

Hesperidin, and WNaringin, sugar 
yielded by, iv, 65. : 

Holmium, new element, ii, 406. 

Hydrated salts, vapor-pressure of, iii, 
148, 

Hydrazine, preparation from aldehyde- 
ammonia, Curtius and Jay, xl, 88. 
Hydrocarbons of marsh-gas_ series, 

physical properties, i, 471; poly- 
merization, ii, 76. 
Hydrochloric acid, preparation of pure, 
ii, 480. 
Hydrofluorie acid, vapor-density, 
Thorpe and Hambly, vi, 385. 
Hydrogen, combustion of, i, 392. 
arsenide and hydrogen antimon- 
ide, Brunn, ix, 398. 
chloride, decomposition of, Arm- 
strong, v, 74. 
fluoride, etc., solidification of, iii, 
149; vapor density, Thorpe and 
Hambly, viii, 157. 
peroxide. action on chromic acid, 
Berthelot, viii, 74; from ether, 
Dunstan and Dymond, xl, 417 
sulphide, action on arsenic acid, 
Branner and Tomicek, vi, 62. 
Indium chloride, vapor density, vii, 73 ; 
two new chlorides of, vii, 73. 
Iodine, bromine and chlorine, method 
fur detection of, Gooch and Brooks, 
xl, 283; in haloid salts, Gooch and 
Browning, ix, 188; phosphorus, and 
sulphur, molecular mass in solution, 
Beckmann, xl, 164, 
Isomerism, geometrical, vii, 494. 
Juglon, synthesis of, iv, 152. 
Liquids, volatile, heat of vaporization, 
vii, 225. 
Lupanine, 1, 58. 
Magnesium carbonate, new, i, 57. 
Magnesium and zinc, Hirn, v, 414. 
Mercury, vapor pressure of, i, 218; 
volatility of, i, 308. 
Metallic oxides, fluorescence of, iii, 149. 
Metals, lowering of freezing point, 
Heycock and Neville. ix, 230. 
Methane, density of liquid, iv, 224. 
Molecular mass, determination by va- 
por pressure, vii, 221; of dissolved 
substances, Will and Bredig, viii. 
325. 
weights, determination by freez- 
ing-point, ii, 476; method for deter- 
mining, Raoult, vi, 384. 
Molecules, size of, v, 492. 
Nickel and cobalt, new metal in, vii,313. 


| 
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Nitrates in plants, ii, 75. 

Nitrogen, atmospheric, fixation of by 
soils, i, 391. | 

density of liquid, iv, 224. | 

dioxide, preparing, i, 151; and | 
tetroxide, density of, at —100°, iv, | 
39d. | 

peroxide, molecular weight, Ram- | 
say, vi, 150. 

in uraninite, Hillebrand, xl, 384. | 

Nitrosy] chloride, emission-spectrum, | 
Magnanini, ix, 518. 

Nitry! chloride, existence of. i, 469. 

Oil, paraffin, alkaloid-like bases in, iv, 
398. 

Organic compounds, absorption spec- | 
tra and composition, vii. 233. 

Osmium, atomie mass, vii, 74. 

Oxygen carriers, Lothar Meyer, v, 250; | 
percentage of, in air, Hempel, v, 76. 
continuous production of, i, 39%; 
density of liquid, iv, 224; dissolved 
in water, Thresh, ix, 398; evolution 
of, iv, 225; spectrum, Janssen, vi, 
385; valence, Heyes, vi, 385; oxygen, 
and nitrogen, combination in gaseous 
explosions, vii, 225; oxygen, nitro- 
gen and hydrogen, compressibility, 
vii, 225. 

Ozone, boiling point. iv, 63, viii, 326; 
production of, from oxygen, iv, 394; 
ozone and formation of nitrates in 
combustion, Ilosvay, xl, 251. 

Periodic law, Mendeléeff, ix, 147. 

Permanganates, ammonico-cobaltic, iv, 
482 


Phenol constituents of blast furnace 
tar, i, 220. 
Phenylthiocarbamide, use in optical 
work, Madan, vi, 388. 
Phosphoric chloride, iii, 422. 
Phosphorus, action of light on, Ped- 
ler, xl, 492; phosphorus, arsenic and 
antimony at white heat, iv, 396; 
phosphorus in Iron Mt., Michigan, 
Browne, vii, 299. 
pentafluoride, iii, 305. 
tetroxide, iii, 306 
Platinic fluoride, preparation, Moissan, 
ix, 315. 
Potassium chlorate, decomposition, iii, 
508. 
chloride, decomposition by heat, 
McLeod, viii, 158. 
hydroxide, new hydrates of, iv, 64. 
and sodium, combination with 
ammonia, Joannis, ix, 315. 


wave-length of red lines of, Des- |- 


landres, v, 413; vi, 467. 
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Raffinose in barley, i, 220. 

Raoult’s molecular depression of the 
freezing point, vii, 406. 

Regnault’s weights of gases, correc- 
tion of, vii, 495. 

Scale, analysis of crystalline, ii, 318. 

Selenic acid, Cameron and Macallan, 
xl, 494. 

Selenium chlorides, Chabrie, ix, 231. 

Seminose and mannose, identity of, 
Fischer and Hirschberger, viii, 159. 

Silicates, natural, constitution of, Clark 
and Schneider, xl, 303, 405, 452. 

Silicium phosphate, hydrated, iii, 306. 

Silicon, atomie weight of, iv, 397; in- 
fluence on properties of iron and 
steel, iii, 509. 

Silico-carbonate, artificial, iii, 80. 
Silver, allotropic forms of, Lea, vii, 
476; viil, 47, 129, 237, 241, 476, 

chloride, bromide, iodide, Lea, iii, 
349; protosalts of. Lea, iii, 480, 
489 ; chloride, combinations of, Lea, 
iv, 384; silver chloride, darkened, 
not an oxy-chloride, Lea, viti, 356. 

nitrate, heat produced by reaction 
on solutions of metallic chlorides, ii, 
319. 

silicate, formation, Hawkins, ix, 


Sodium carbonate, conversion into 
hydrate by lime, i, 219; made by 
electrolysis, ix, 232. 

Solids, chemical action between, Hal- 
lock, vii, 402. 

Solubility and fusibility, Carnelley and 
Thomson, vi, 383. 

Solution, character of, iv, 483. 

Solutions, concentration of, by gravity, 
Gouy and Chaperon, v. 75; nature 
of, Pickering, ix, 397, xl, 163. 

Stalagmometer, Traube, v, 248. 

Stannie acid, new, vii, 408. 

Sugar yielded by hesperidin and nar- 
ingin, iv, 65. 

Sulphur, phosphorus, bromine and 
iodine in solution, molecular mass, 
vii, 74, 

volatility of, i, 308. 

Sulphurie acid, with water, magnetic 
rotation of, ii, 477; vapor tension, 
Perkins, xl, 301. 

Suiphurous oxide, evolution of, iv, 225. 

Synthesis of the glucoses and mannite, 
vii, 493. 

Tartrate solutions, circular polariza- 
tion of, Long, viii, 264; xl, 275. 
Tellurium, antimony and copper, new 

element in, Griinwald, xl, 250. 
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Tellurium, heat of combination of, iv, 

482, 
tetrachloride, vapor-density and 

valence of, iv, 225. 

Thermo - chemistry, 
Becker, i, 120. 

Thiophosphory] fluoride, vii, 222. 

Tin, atomic mass, vii, 314. 

Tungsten, crystallized, Riddle, viii, 160. 

Valence, experiment to illustrate, Lep- 
sius, vi, 62. 

Vanadium, determination of, i, 471. 

Vapor-density, below boiling point, 
Demuth and Meyer, ix, 312. ~ 

Vapor-density method, Schall, xl, 415. 

Water and carbonic acid in salts, de- 
termination of, Chatard, vii, 468; 
composition of, vii, 492. 

Water, integral weight of, Hunt, v, 


new law of, 


Water of crystallization, ii, 231. 

Xylose or wood-sugar, Wheeler and 
Tollens, ix, 315. 

Zine and sulphuric acid, interaction 
of, v, 335; atomic weight, Reynolds 
and Ramsay, v, 250. 

Zirconium, new oxide of, i, 470. 

Chester, A. H., Catalogue of minerals, ii, 
325; mineralogical notes, iii, 284; 
crocidolite, Cumberland, R. I., iv, 108. 

Chicago astronomical society, reports of, 
iv, 312. 

China, Geology of, i, 71. 

Chittenden, R. H., Studies in physiolog- 
ical chemistry, Vol. I, ii, 161; Vol. II, 
iii, 510; Vol. ITI, vii, 314. 

Chun, C., Bibliotheca Zoologica, v, 420. 

Claassen, E., analysis of biotite, ii, 244. 

Clark, W. B., new ammonite from Al- 
pine Rhretic, v, 118. 

Clarke, F. W., minerals of Litchfield, 
Maine, i, 262. 

turquois from New Mexico, ii, 211; 

lithia micas, ii, 353. 
the mica group, iv, 131. 
new meteorites, v, 264; nickel ores 

from Oregon, v, 483. 

Constants of Nature, vi, 303. 
nickel ore from Canada, vii, 372. 
new occurrence of gyrolite, viii, 128; 

theory of mica group, viii, 384. 
constitution of natural silicates, xl, 

303, 405, 452. 

Clarke, J. M., Devonian faunas of New 
York, i, 404. 

visual area in the trilobite, vii, 235. 
developmentof some Silurian Brach- 
iopoda, ix, 71; the Hercynian ques- 
tion, ix, 155; compound eyes of arth- 
ropoda, ix, 409. 
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Clarke, L., and H. Sadler, Star-guide, i, 
407. 

Clerke, A. M.. History of Astromony, i, 
406. 

Climates, Croll’s hypotheses of, Woeikof, 
i, 161. 

Clouds, iridescence in, Stoney, iv, 146: 
summer, height of, iv, 233. 

luminous night-, viii, 79. 

Coal, of Canada, hygroscopicity of, Hoff- 

mann, xl, 92. 

beds of Australia, plants of, Feist- 
mantel, xl, 495. 

of Rio Grande regicn, White, iii, 18. 

Coast and Geodetic Survey, 1885 Re- 
port, iii, 429; xl, 260. 

cruises of the “ Blake,” v, 495. 

Cold-waves, prediction, Russell, xl, 463. 

Collins, F. S., Flora of Middlesex Co., 
Mass., vi, 292. 

Color mixtures, iv, 67. 

photometry, Abney, vi, 292. 

Colorado Scientific Society, proceedings, 
v, 88; viii, 255. 

Colton, R. P., Practical Zoology, iii, 
165. 

Colvin, V., Adirondack Land Survey, iv, 
160. 

Comets (Fabry) and (Bernard), i, 238; 
story of Biela’s, Newton, i, 81 ; Comet 
C, 1886, spectrum, Sherman, ii, 157. 

in 1886, iii, 428; in 1887, iii, 429; 
origin of, Kirkwood, iii, 60. 

Congress, International, of Electricians, 

vii, 503; viii, 410. 
of Geologists, see Geological Con- 
gress. 

Constantin, Tertiary Flora of Australia, 
viii, 493. 

Convection, electromagnetic effect of, 
Himstedt, ix, 153. 

Cook, C. S., mountain study of the spec- 
trum of aqueous vapor, ix, 258. 

Cook, G. H., Geology of New Jersey, 
1886, iv, 71; vii, 232. 

Cooke, J. P., chemical contributions of 
Harvard laboratory, ii, 317. 

Cope, E. D., Upper Miocene in Mexico, 
i, 301. 

Copper, electrolysis of, and electric cur- 
rents, V, 337. 

See Chemistry. 

Coral reefs of Solomon Islands, Guppy, 
iv, 229. 

elevated of Oahu, vii, 100; theory, 
vii, 102. 

of Hawaiian Is., Agassiz, viii, 169. 

Corals, submerged banks in China Sea, 
viii, 169. 

Corals and Coral Islands, J. D. Dana, ix, 
326, 410. 
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Cornish, R. H., Archzean rocks about | Dana, E. S., crystallization of gold, ii, 


Norfolk, Ct., ix, 321; glacial scratches, 
ix, 321. 

Corona, solar, Bigelow, xl, 343. 

Coulter, J. M., Manual of Botany. i, 76; 
Revision of N. American Umbelliferze, 
vii, 417. 

Crafts, J. M., correction of Regnault’s 
weights of gases, vii, 495. 

Cramer, F., recent rock flexures, ix, 220. 

Crew, H., rotation of the sun, v, 151; 
viii, 204. 

Srinoids, see Geology. 

Critical pressure in solids, ii, 160. 

Croll, J., hypotheses of geological cli- 


mates, Woeikof, i, 161; Climate and | 
Cosmology, 1, 405; Stellar Evolution, | 


132; meteorites from Utah and Mis- 
souri, ii, 226; catalogue of meteorites 
in the museum of Yale College, ii, Ap- 
pendix; brookite from Arkansas, it, 
314; mineralogical notes, ii, 386; 
crystallization of native copper, ii, 413. 
crystalline form of pciianite, v, 243. 
beryllonite, a new mineral, vi, 290. 
new mineral, beryllonite, vii, 23; 
coutributions to the petrography of 
the Sandwich Islands, vii, 441. 
barium sulphate from Perkin’s Mill, 
ix, 61; minerals of Branchville, Ct., 
ix, 201; tyrolite from Utah, ix, 271. 
selenium and tellurium minerals 
from Honduras, x], 78. 


vii, 504; evidence of former Glacial Dana, J. D., Lower Silurian fossils from 


periods, viii, 66. 


Crookes, W., on mosandria, etc., ii, 76; | 
genesis of the elements, ii, 400; ad- | 


dress to Chemical Society, viii, 486. 


Crosby, W. 0., Geological Collections, | 


Mineralogy, iii, 318; Geology of Black 
Hills, Dak., vi, 153. 

Cross, R. T., aquamarine from Colorado, 
iii, 161. 

Cross, W., topaz and garnet in rhyolite, i, 
432; ptilolite, 1i, 117; slipping planes 
and lamellar twinning in galena, vii, 
237; Denver Tertiary formation, vii, 
261; secondary minerals of amphi- 
bole and pyroxene groups, ix, 359. 

Cross-infertility, in evolution, Gulick, x1, 
437, 

Crova, blue color of sky, viii, 491. 

Crystals, force function in, i, 69. 


Crystallographic transformations, zoe-— 


trope applied to, ii, 164. 
Crystallography, Baumhauer, ix, 75. 
Chemical, Fock, viii, 494. 


Index, Goldschmidt, ii, 485; v, 501; 


vii, 162; viii, 494; xl, 260. 
Elements of, Williams, xl, 424. 
Curie, J. and P., electric dilatation of 
quartz, vii, 495. 
Currents, electric, see Electric. 
Curtis, G. E., theory of the wind vane, 
iv, 44. 
Curves, isopycnic, iii, 148. 


Dagincourt, Annuaire Géologique, i, 72; 
v, 415. 

Dakota, Geology of Black Hills, Crosby, 
v, 153. 

Dall, W. H., geology of Florida, iv, 161; 
Gastropoda and Scaphopoda, viii, 254; 


hinge of Pelecypoda and its develop- 


ment, viii, 445. 


Dame, L. L., Flora of Middlesex Co., 


Mass, vi, 392. 


the original Taconic, i, 241; Arnold 
Guyot, i, 358; explosive volcanic erup- 
tions, i, 395; eruption of Kilauea, i, 
397; early history of Taconic investi- 
gation, i, 399. 

terms applied to metamorphism and 
porphyritie structure, ii, 69; Forms of 
Voleanoes, ii, 234; Taconic strati- 
graphy and fossils, ii, 236; Onus pro- 
bandi left for others, ii, 240; A dis- 
sected voleanic mountain, ii, 247. 

on voleanic action, iii, 102; Manual 
of Mineralogy and Lithology, iii, 243; 
Taconic rocks and stratigraphy, iii, 
270, 393; changes in Mt. Loa craters, 
mons of the Taconic system, iii, 412. 

changes in Mt. Loa craters; Pt. I, 
Kilauea, iv, 81, 349. 

Asa Gray, v, 181; changes in Mt. 
Loa craters, Pt. I, Kilauea, v, 15, 
213, 282; Cape Horn Geology, v, 83. 

changes in Mt. Loa craters, Pt. IT, 
Mokuaweoweo, vi, 14, 81, 167; brief 
history of Taconic ideas, vi, 410. 

Dodge’s observations on Halema’u- 
ma’u, vii, 48; notes on Mauna Loa, 
July, 1888, 51; geological history of 
Maui and Oahu, vii, 81; deep troughs 
of the oceanic depression, vii, 192, 
242, 

Sedgwick and Murchison, Cambrian 
and Silurian, ix, 167, 237; work on 
Characteristics of Volcanoes, with 
facts from the Hawaiian Islands, ix, 
323; Archean axes of eastern N. 
America, ix, 378; red color of some 
sandstones. ix, 318; Corals and Coral 
Islands, of, noticed, ix, 326, 416. 

Rocky mountain protaxis and Post- 
Cretaceous mountain making, xl, 181; 
Long Island Sound in the Quaternary 
era, xl, 425; submarine Hudson R. 
channel, xl, 432. 
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Darton, N. H., Upper Silurian in Orange 
Co., N. Y., i, 209; lava flows and trap 
sheets, N. J., viii, 134; basalt dikes 
in central Appalachian Virginia, ix, 

Darwin, G. H., geological time, ii, 390; 
earth contraction and mountain mak- 
ing, v, 338. 

Darwinism, Wallace, viii, 170. 

See Evolution. 

Daubrée, A., Les Eaux Souterraines, iv, 
403. 

Davenport Academy, Proceedings, ii, 
82 


Davidson, G., submarine valleys on Pa- 
cific coast, U. S., iv, 69. 

Davis, W. M., Earthquakes in New Eng- 
land, i, 408. 

notices of geological papers at Amer- 
ican Association, ii, 319; Triassic of 
Connecticut valley, ii, 342. 

notice of Hann’s meteorological 
atlas, v, 263. 

topographic development of Triassic 
formation of Conn. Valley, vii, 423. 

rivers and valleys of Pennsylvania, 
viii, 414. 

geographic development of northern 
N. Jersey, ix, 404; trap sheets of 
Connecticut Valley, ix, 404. 

Davison, C., earth contraction and moun- 
tain making, v, 338. 

Dawson, G. M., earlier Cretaceous of N. 
W. Canada, viii, 120; Cretaceous of 
British Columbia, Nanaimo group, ix, 
180. 

Dawson, J. W., Saccamina Eriana, vii, 
318; notice of ‘‘ Fauna der Gaskohle,”’ 
etc., ix, 495: fossil plants from Mac- 
kenzie and Bow Rivers, ix, 406; flora 
of Laramie of Canada, ii, 242; new 
Krian plant, viii, 1, 80. 

Day, D. F., Catalogue of Plants near 
Niagara Falls, vi, 395. 

Day, D. T., Mineral resources of U.S, 
ili, 317; v, 257; vii, 162; xl, 423. 
Daydon-Jackson, Index to Piant-Names, 

iii, 320. 

Day-light, penetration in water, Fol and 
Sarasin, vi, 67. 

Deane, W., Morong’s journey in South 
America, vii, 321. 

DeBary, A., Comparative Morphology 
and Biology of the Fuugi, Mycetozoa 
and Bacteria, iv, 411. 

DeCandolle, A., Monographiz Phan. 
Prod. vol. vi, Andropogonex, Auct. 
EK. Hackel, viii, 253. 

Delgado, J. F. N., Bilobites, ete, du 
Portugal, iv, 157; Supplement, vi, 
154. 
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Denison University Scientific Labora- 
tories, Bulletin, i, 317; iv, 71; xl, 
499. 

Density pipette, ii, 231. 

Depths, see Ocean. 

Derby, O. A., monazite in rocks, vii, 
109. 

DesCloizeaux, A., crystallographic notes, 
ii, 204. 

Detmer, Das  pflanzenphysiologische 
Praktikum, v, 87. 

Dewey, C., on the Taconic, i, 399. 

Dickerson, E. N., Henry and the Tele- 
graph, i, 69. 

Dieterici, mechanical equivalent of heat, 
¥, 

Dilatancy of media composed of rigid 
particles in contact, i, 216. 

Diller, J. S., peridotite, ii, 121; turquois 
from New Mexico, ii, 211. 

quartzose lava in northern California, 
iii, 45; geology of northern California, 
iii, 152. 

mineralogical notes, vii, 216. 

gold in calcite, ix, 160; basalt of 
central Appalachian, Virginia, ix, 269. 

sandstone dikes in California, xl, 
334; Cretaceous rocks of northern 
California, xl, 476. 

Dinosauria, see GEOLOGY. 

Dissipativity, theorem 
Becker, i, 115. 

Déderlein, Die japanische Seeigel, v, 
505. 

Dodge, F. 8., Kilauea after eruption of 
1886, iii, 98; origin of cone in Kilauea, 
iv, 70; observations on Halema’uma’u, 
vii, 48. 

Dodge, W. W., localities of fossils in 
Mass., vi, 56, 476; Lower Silurian 
Graptolites from northern Maine, xl, 
153. 

Drake, 0. H., composition of a brick, 
vii, 499. 

Draper, Henry, memoria., iii, 429. 

Dredging, deep sea, Agassiz, xl, 497. 

deposits from, Murray, i, 221. 

Dudley, W. K., Cayuga Flora, ii, 245. 

Dudley, W. L., curios occurrence ot 
vivianite, xl, 120. 

Dumont, A., comparative anatomy ot 
Malvaceze, Bombacez, etc., vi, 75. 
Duncan, L., B. A. unit of resistance, viii, 

230. 

Dunnington, F. P., deposits of oxides of 
manganese, vi, 175. 

Dust, effect of electricity on, iv, 151. 

in the atmosphere, Aitkin, ix, 316. 

Dutton, C. E., Mt. Taylor and Zuni Pla- 
teau, iv, 155; speed of propagation of 
Charleston earthquake, v, 1. 


of maximum, 
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Dwight, W. B., fossiliferous Potsdam at 
Poughkeepsie, i, 125; fossils from 
Canaan, N. Y., i, 248. 

clay-beds on the Hudson, ii, 241. 
fossils of Canaan, N. Y., iii, 410. 
Potsdam, ‘and Pre-Potsdam near 
Poughkeepsie, N. Y., iv, 27. 
explorations in Wappinger Valley 
limestones, N. Y., viii, 139. 
fossils of Dutchess 
xl, 256. 


E 
Eakins, L. G., ptilolite, ii, 117; on xan- 
thitane, v, 418; two sulphantimonites, 
Col., vi, 450; new stone meteorite, ix, 
59; meteoric iron from N. Carolina, ix, 
395. 
Karl, J., Laboratory work, xl, 331. 
Earth currents, iii, 307; iv, 399. 
and luminiferous ether, relative mo- 
tion of, Michelson and Morley, iv, 
333. 
mathematical theories of, Wood- 
ward. viii, 337. 
rigidity, proof of, Becker, ix, 336. 
Earthquake countries, construction of 
buildings in, Milne, xl, 262. 
Earthquakes, American, Rock wood, ii, 7. 
of Andalusia, 1884, v, 313. 
in California, Holden, vii, 392. 
Charleston, iii, 71; Newcomb and 
Dutton, v, 1. 
Japanese, iv, 68. 
magnetic effect, iii, 423. 
observations of, methods for, v, 97. 
_intensity in San Francisco, v, 427. 
in Switzerland, iii, 312. 
Katon, A., Geological work, i. 399. 
Eaton, D. C., notice of Gray’s Manual, 
ix, 240. 
Eclipse, i887, in connection with elec- 
tric telegraph, Todd, iii, 226. 
expedition in Japan, Todd, vi, 474. 
Egleston. T., decay of building stones, 
ii, 243; Catalogue of Minerals and 
Synonyms, viii, 494. 
Ehlers, K., Report on Annelids, v, 424. 
Kichler, A. W., Flora Brasiliensis. i, 158; 
Jahrbuch des botanischen Gartens, 
iii, 82. 
Einhorn, A 
i, 69. 
Eldridge, G. H., on grouping formations 
of middle Cretaceous, viii, 313. 
Electric are, compared with sunlight, 
Langley, viii, 438. 
batteries, internal resistance meas- 
ured, Peirce and Willson, viii, 465. 


, force function in crystals, 


VOLUMES XXXI-XL. 


' Electric cell, standard, Clarke, Carhart, 
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viii, 402. 
bichromate of soda, Harding, 
iii, 61. 
charges, negative, dissipation by 
sunlight and daylight, Elster and 
Geitel, viii, 411. 
conductivity of liquids, effect of 
pressure on, Barus, xl, 219. 
current, effect of magnetic force on 
equipotential lines of, Hall, vi, 131, 
all. 
currents, alternating and continu- 
ous in relation to the human body, 
Lawrence and Harris, xl, 420. 
measurement of, Kennelly, vi, 
453. 
direction and velocity, Nichols 
and Franklin, vii, 103. 
arising from deformation, vii, 
495. 
dilatation of quartz, vii, 495. 
Directory, vii, 504. 
discharges in gases and flames, 
Wiedemann and Ebert, vi, 467. 
in magnetic fields, Witz, xl, 
31 


surface transmission of, Car- 
hart, i, 256. 
disturbances, velocity of transmis- 
sion. Thomson. xl, 330. 
field, effect of moving dielectric in, 
Réntgen, vi, 467. 
lights compared photometrically, 
viii, 100. 
oscillations in air, Trowbridge and 
Sabine, xl, 166. 
oscillatory discharge, ix, 519. 
potential, measured by work, Mayer, 
ix, 334. 
radiation, viii, 75, 217. 
ratio of electromagnetic to electro- 
static units, viii, 289, 298. 
resistance, B. A. unit, viii, 230; of 
batteries, 465. 
of soft carbon, Mendenhall, ii, 
218. 
of stressed glass, Barus, vii, 
9. 
standards, iv, 399; the ohm, iv, 
228. 
undulations, Sarrasin and De la Rive, 
ix, 233. 
units, names adopted, viii, 410. 
vibrations, in rarefied air without 
electrodes, Moses, ix, 400. 
waves in conductors, viii, 246. 
experiments on, vi, 387; vii, 
227, 316, 409; ix, 233; xl, 166, 
330. 
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Electricians, Congress of, vii, 503; viii, 
410. 
Electricity, Absolute Measurements in, 
Gray, ix, 235. 
atmospheric, effect of solar radia- 
tion on, viii, 161. 
from condensation of vapor, iii, 71. 
disruptive discharges of, in gases, 
Wolf, viii, 162. 
dissipation of fog by, vii, 226. 
Elementary Lessons in, Thompson, 
ix, 235. 
and Light, Rayleigh, vi, 460. 
magneto-optical generation of, Shel- 
don, xl, 196. . 
in Modern Life, de Tunzelmann, ix, 
40i. 
passage of through gases, Shuster, 
viii, 492. 
Practical, Ayrton, iv, 152. 
ratio of electromagnetic to electro- 
static unit of, Rowland, Hall, and 
Fletcher, viii, 289; Rosa, viii, 298. 
sewage purification by, viii, 492. 
transmission of, iii, 307, 
of power by, Deprez, viii, 411. 
Electrodynamic waves, Hertz’s experi- 
ments on, vii, 227, 316, 409. 
Electrolysis by alternating currents, 
Maneuvrier aud Chappuis, vi, 152; 
of water, von Helmholtz, vi, 293. 
Electrolytes, resistance of, vii, 228. 
Electromagnetic waves, interference, 
Fitzgerald, vi, 387. 
Electrometer, absolute, ii, 72 
aperiodic, iii, 307. 
calibration of, Shea, v, 204; capil- 
lary, Pratt, v, 143. 
pendulum, experiments with, Mayer, 
ix, 327. 
spring-balance, Mayer, ix, 513. 
Electromotive force of voltaic are, iii, 
237. 
forces, direct and counter, Carbart, 
i, 95. 
divergence from thermo-chemi- 
eal data, vii, 315. 
Kiectrostatic battery, i, 153. 
and electromagnetic units, iii, 152 
Klizabeth Thompson Science Fund. viii, 


Emerson, B. K., ‘ Bernardstoa series” of . 


metamorphic Upper Devonian rocks, 
xl, 263, 362. 

Emerson, J. S., Kilauea after eruption, 
1886, iii, 87. 

Emmons, E., at Williams College, i, 399; 
work on Taconic, i, 241; views of 
Taconic system, iii, 412. 

Emmons, 8. F., Geology and Mining 
Tadustry of Leadville, Col., v, 84. 


Energy in permanent strains, Barus, vi, 
468. ° 
potentialized in permanent changes 
of molecular configurations, Barus, 
viii, 193, 
radiant, history of dottrine of, Lang- 
ley, vii, 1. 
and electrical, Trowbridge, viii, 
217. 
of standard candle, Hutchins, 
ix, 392. 
and vision, Langley, vi, 359. 

Engel, A., Die natiirlichen Pflanzenfam- 
ilien, ete., iv, 74; v, 259; viii, 415; 
ix, 76: xi, 93. 

Engelmann, G., Botanical Works, vi, 76. 

Engine and Boiler Trials, Hand Beok, 
Thurston, xl, 262. 

non-condensing steam, Nipher, viii, 
281. 

Ensign, J. R., determination of bromine, 
xl, 145, 

Entomology for Beginners, Packard, vi, 
297. 

Kriesson, J., moon’s surface, ii, 326. 

Ktheridge, R., Jr., Blastoidea in British 
Museum, ii, 409. 

Ethnology, 6th annual Report of Bureau 
of, viii, 420. 

Evolution, cross-infertility in, Gulick, 
xl, 437; utilitarianism in relation to, 
Gulick, xl, 1; divergent, and the Dar- 
winian theory, Gulick, ix, 21. 

of the Arietidee, Hyatt, ix, 243. 

Exhibition of inplements against crypto- 
gams and parasites, i, 160. 

Expansion, determination of the coeffi- 
cient of cubical, Mayer, xl, 323. 

Exposition Universelle. Paris, xl, 96. 

Kyerman, J., Triassic foot-prints, i, 72; 
Mineralogy of Pennsylvania, vii, 501; 
Determinative Mineralogy, xl, 92. 


F 

Farlow, W. G., botanical notices, i, 479 ; 
iv, 75, 495; viil, 168, 416. 

Index of the Fungi of U.S., vii, 79. 

Fauna, see Zoology. 

Feistmantel, Coal and Plant bearing beds 
of E. Australia, xl, 495. 

Fernando de Noronha, Geology of, vii, 
145, 178; ix, 247. 

Ferrel, W , law of thermal radiation, viii, 
3; Treatise on Winds, viii, 420; 
Weber’s law of thermal radiation, ix, 
137. 

Fewkes, J. W., new Rhizostomatous 
Medusa, iii, 119; deep-sea Medusie, 
v, 166. 

Fisher, D., meteorite from St. Croix Co., 
Wis., iv, 381. 
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Fisher, W. W., Elementary Chemistry, 
vii, 75. 

Fisheries and Fishing Industries of U. 
S., Goode, viii, 169. 

Flame. sensitive, as a means of research, 
Stevens, vii, 257. 

Fletcher, L. B., ratio of electromagnetic 
to electrostatic unit of electricity, viii, 
289. 

Flight, W., History of Meteorites, v, 87. 

Flora, see Botany. 

Florida, Explorations in, Heilprin, iv, 
230; Geology of, Dall, iv, 161; State 
Geol. Report, Kost, iv, 72; Miocene, 
Langdon, viii, 322; Mammalian re- 
mains, Leidy, ix, 321; structure of, 
Johnson, vi, 230. 

Fluorescence, Boisbaudran, ii, 481; Wal- 
ter, vi, 67. 

Fock, A., Chemische Krystallographie, 
viii, 494. 

Foerste, A. F., Cambrian from Nahant, 
Mass., ix, 71. 

Fontaine, W. M., Potomac Flora, ix, 520; 
xl, 168. 

Foord, A. H., Fossil Cephalopoda in 
British Mus., Pt. I, vii, 413. 

Forbes, S. A., diseases of insects, ii, 81. 

Force, measurement of, by gravitation, 
v, 253. 

Forces, electromotive, measurement of, 
v, 252. 

Ford, S. W., fossils from Taconic of 
Emmons, i, 248; Silurian Brachiopod, 
i, 466, 481; Billingsia, ii, 325; age of 
Swedish Paradoxides beds, ii, 473. 

Forel, Alpine glaciers, ii, 77; xl, 497. 

Foshay, P. M., preglacial drainage of 
Western Pennsylvania, xl, 397. 

Fossil, see Geology. 

Franklin, W. S., destruction of passivity 
of iron in nitric acid by magnetization, 
iv, 419; electromotive force of mag- 
netization, v, 290; direction and ve- 
locity of electric current, vii, 103; 
spectro-photometrie comparison of 


sources of artificial illumination, viii, | 


100. 

Frazer, P., Congress of Geologists, i, 
154, 403, 481, 

Fritsch, A., Fauna der Gaskohle, etc., 
ix, 405. 

Fulgurites, Rutley, vii, 414. 


G 


Gaines, M. R., mineral localities in Litch- 
field, Conn., iv, 406. 
Galvanometer, new form of, iii, 70. 


vi, 50. 
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mirror, mode of reading, Willson, 
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Ganong. W. F., economic Mollusca of 
New Brunswick, ix, 163. 

Garman, &., living Cladodont shark, i, 
73. 

Garrison, F. L., Assayer’s Manual, viii, 
171. 

Gas Analysis, Hand-book, Winkler, i, 
153. 

battery, improved form, Mond and 
Langer, xl, 417. 

moisture in, after drying by phos- 
phorus pentoxide, Morley, iv, 199. 

natural, v, 258; rock pressure on, 
in Ohio, Orton, ix, 225. 

volumes, determination of, Lunge, 
ix, 396. 

Gases, critical temperatures and pres- 
sures of, i, 389; explosion of, v, 413; 
law of flow, i, 468; passage of elec- 
tricity through, Shuster, viii, 492; 
Regnault’s weight of corrected, vii, 
495; viscosity of, at high tempera- 
tures, Barus, v, 407, vii, 316. 

Gattinger, A., Tennessee flora, iii, 426. 

Gee, W. W. H., Elementary Practical 
Physics, vol. ii, v, 79; Practical Phys- 
ies, v, 336. 

Geikie, A., Class-book of Geology, ii, 
79; Teachings of Geography, iv, 490 ; 
voleanie action, Tertiary, in British 
Isles, vii, 230. 

Gems and Precious stones of North 
America, Kunz, ix, 521. 

Genealogical tree in paleontology, Judd, 
vi, 154. 

Genth, F. A., contributions to Miner- 
alogy, i, 229; iv, 159; viii, 198; ix, 
47; No. 48, xl, 114; No, 49, xl, 199; 
jarosite from Utah, ix, 73 ; lansfordite, 
nesquehonite, ix, 121. 

Geodesy, Bibliography of, Gore, ix, 80. 

Geographic Magazine, National, No. 1, 
vii, 242. 

Geography, Teachings of, Geikie, iv, 
490. 

Geological Annual, Agincourt, iii, 159; 
v, 415. 

Congress, international, Frazer's 
report, i, 154, 403, 481; iii, 157, 511; 
Gilbert on work of, iv, 430; at Lon- 
don, vi, 79, 389; American Report to, 
vi, 469, 476a; American Organizing 
Committee for the Philadelphia meet- 
ing, vi, 468; Amer. Committee, vii, 
499; do. at New York, xl, 166. 

evidences of Evolution, Heilprin, v, 
256. 

fund, Hayden memorial, vi, 79. 

map of United States, iii, 77; of 
Berkshire, iii, 393. 
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Geological papers at American Asso- GEOLOGY— 


ciation, notices of, Davis, ii. 319. 

Railway guide for America, Macfar- 
lane, xl, 342. 

Record for, 1879, v, 416; 1880- 
1884, ix, 324. 

Reports, see below. 

and Scientific Bulletin, vi, 154. 

Society, American, vi, 294; vii, 
162, 503; viii, 328; ix, 158, 402; xl, 
91, 332. 

of France, vii, 503. 

London, medals of, vi, 79; pre- 
sidential address, Blanford, xl, 
254; medals, i,-408. 

time, Darwin, ii, 390; Nomencla- 
ture, ii, 406. 


GEOLOGICAL REPORTS AND SURVEYS— 


Alabama, iii, 78. 

Antigua, i, 226. 

Arkansas, 1887, v, 255, 264; 1888, 
vii, 411; 1888, vol. ii, viii, 413. 

Canada, 1885, iii, 316; 1887-88, ix, 
238. 

China, i, 71. 

Florida, iv, 72. 

India, ii, 78. 

Kentucky, vii, 232. 

Minnesota, 1885, iii, 159: 1886, v, 84; 
1887, v, 500; vii, 231, 497; 1888, 
ix, 67. 

Missouri, ix, 72, 520. 

Nebraska, ii, 321. 

New Jersey, 1885, iii, 79; 1886, iv, 
71; 1887, vi, 71; final report, vol. 
i, Cook, vii, 232. 

New York, i, 311; v, 85, 499; ix, 
155. 

Ohio, ii, 241; Economic Geology, vol. 
vi, vi, 68. 

Pennsylvania, i, 70, 227; ii, 162, 408; 
v, 85, 415; vi, 153. 

Portugal, vi, 154. 

Rhode Island, v, 415. 

Scandinavia, map of, ix, 521. 

South Carolina, i, 73. 

Swedish, i, 71. 

United States, i, 229, 310, 401; maps 
by, ii, 77; vol. vi, iv, 412; vol. vii, 
vii, 502; Bulletins, Nos. 45-53, ix, 
72; vol. viii, x], 90, 334. 

Virginias, i, 193. 

Washington and vicinity, i, 473. 

Western Texas, iii, 73. 


GEOLOGY— 


Agnotozoic, Chamberlain, v, 254. 

Alkali-lake waters, Chatard, vi, 146. 

Alps, Swiss, geological history of, v, 
80. 

Ammonite, new, from Alpine Rheetic, 
v, 118. 


Animikie and Vermillion series, un- 
conformability between, Winchell, 
iv, 3)4, 

Anticlinals, recent, ii, 324. 

Antlitz der Erde, vol. ii, Suess, vi, 72. 

Appomattox Formation, McGee, xl, 15. 

Arachnidan, Carboniferous, i, 310. 

Archean, areas of New Jersey and 
New York, Britton, vi, 71. 

axes of eastern N. America, Dana, 
ix, 378. 
of Minnesota, vii, 231, 497; of 
Norway, vii, 498. 
Penokee-Gogebic series of, Van 
Hise, i, 453. 
plant, Britton, vi, 71. 
rocks, metamorphism of, Irving, 
Vili, 493. 
Minnesota, Winchell, ix, 67. 
Norfolk, Ct., Cornish, ix, 321. 

Archeocyathus of Billings, Walcott, 
iv, 145; vii, 234. 

Arthrolycosa antiqua of Harger, 
Beecher, viii, 219; ix, 166. 

Atlantic basin, age of, Hull, ii, 407. 

Atlantic slope, middle, three forma- 
tions of, McGee,v, 120, 328, 367, 448. 

Bermuda Islands, Heilprin, viii, 418. 

Billingsia, Ford, ii, 325. 

Bilobites de Portugal, Delgado, vi, 154. 

Black Hills, Dak., Crosby, vi, 153. 

Blastoidea in British Museum, ii, 409. 

Blastoids, Crinoids and Cystids, Wachs- 
muth and Springer, iv, 232. 

Brachiospongide, Beecher, vii, 316. 

Brontops robustus, restoration, Marsh, 
vii, 163. 

Building Stone in N. Y., Smock, v, 500, 

stones, decay of, ii, 243; dura- 
bility, ii, 319. 

Calciferous formation in the Cham- 
plain Valley, Brainerd and Seely, ix, 
235. 

fossils near Rhinebeck, N. Y., 
Dwight, viii, 150. 
California, northern, iii, 152. 
Cambrian, Bristol Co., Mass., Shaler, 


viii, 76. 

fossils from Stissing, N. Y., 
Dwight, viii, 139: from Nahant, 
Mass., Foerste, ix, 71. 

fossils, Walcott, vi, 161: ix, 159. 

of N. America, Walcott, ii, 138. 

in New York, ii, 322. 

Olenellus fauna in, Walcott, vii, 
375; viii, 29. 

of Province of Quebec, Ells, Wal- 
cott, ix, 101. 

in Salt Range, India, Warth, ix, 
159. 


| 
| 
| 
| | 
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GEOLOGY— 
Cambrian tracks in the Animikie, beds, 
Selwyn, Matthew, ix, 145. 
trilobites from Sardinia, Mene- 
ghini, vi, 294. 
and Silurian; Sedgwick and Mur- 
chison. J. D. Dana, ix, 167, 237. 
Cape Horn geology, Belemnites, v, 83. 
Carbonic and other gaseous emana- 
tions at Death Gulch, Weed, ix, 320. 
Carboniferous echinoderms, Keyes, 
viii, 186. 
corals, iv, 490. 
flora and fauna, R. I., recent dis- 
coveries in, Lesquereux, Packard, 
vii, 229, 411. 


formation in 8. E. England, Boyd- 


Dawkins, ix, 401. 


limestone, ete., in British Colum- | 


bia, ix. 238. 


Lower, of Appalachian area, | 


Penn. and Virginias, Stevenson, iv, 


37. 


plants, Tubicaulis of Cotta, Sten- | 


zel, viii, 164. 


404, 
trilobites, Vogdes, v, 500. 


| 
series in central Texas,-Tarr, ix, | 


Cephalopoda, Fossil, Brit. Mus., Pt. I, | 


Foord, vii, 413. 


Ceratopside, additional characters of, | 


Marsh, ix, 418;- skull of, Marsh, 
viii, 501. 
Cerateps montanus, Marsh, vi, 477. 
Cervus Americanus, i, 72. 


Chert-beds, organic origin of, Hinde, | 


iv, 405; xl, 256. 
Chesapeake Bay, topography, ii, 323. 
Clay-beds on the Hudson, ii, 241. 
Clay, blue, from Maine, Robinson, iv. 
407. 
Coal, of Rio Grande region, age of, 
White, iii, 18. 
Cobscook Bay, Shaler, ii, 35. 
Cockroaches, fossil, Scudder, vii. 235. 
Colorado, southwestern, ii, 320. 
Conglomerates, origin of, ii, 324. 


Coral reefs, elevated, of Oahu, vii, 100; 


Darwin’s theory, vii, 102; forma- 
tion of. Guppy. iv, 229; of Ha- 
waiian Islands, Agassiz, viii, 169. 
Corals and Bryozoa, Hall, v, 85. 
Cortlandt series, Williams, v, 438; vi, 
254; extension of, Kemp, vi, 247. 
Coteau, Missouri. i, 69. 
Cretaceous of British Columbia, Daw- 
son, 1x, 180, 
in northwestern Canada, i, 155. 


Dinosauria, Marsh, vi, 477: viii, | 


173; ix, SI, <18. 
flora, Newberry, ii, 77, 322 
3 
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Cretaceous fossils, Brazil, White, v, 
255. 


history, North American, Hill, 
vii, 282. 
Kansas, bird track from, ix, 166, 
on Long Island, ii, 324. 
Lower, of New Mexico, White, 
ix, 70. 
of southwest N. America, 
White, viii, 440. 
Mammalia, discovery of, Marsh, 
Pt. I, 81; Pt. Il, viii, 177. 
Manitoba, Tyrrell, xl, 227. 
metamorphic rocks of California, 
i, 248. 
Middle, method of grouping, Eld- 
ridge, viii, 313. 
northern California, Diller, xl, 
476. 
plants from Martha’s Vineyard, D. 
White, ix, 93. 
rocks of N. W. Canada, Dawson, 
viii, 120. 
Roemer’s Fauna der Kreide von 
Texas, vii, 318. 
of South America, north part, 
Karsten, ix, 319. 
Texas section of, Hill, iv, 287. 
of Texas, invertebrate fossils, 
Hill, ix, 521. 
Upper of eastern and southern U. 
S., Hill, viii, 468. 
and Tertiary, Brazil, Branner, vii, 
412. 
in Arkansas and Texas, Hill 
and Penrose, viii, 468. 
Cross-timbers, Texas, geology of, Hill, 
iii, 291. 
Deposits of vertebrates, making, i, 
398. 
Desmostylus, Marsh, v, 95. 
Devonian, bar.acle, viii, 79. 
Bernardston Series of 
Emerson, x], 263, 362. 
Canada, Fossil Fishes of, Whit- 
eaves, viii, 249. 
Cayuga Lake, New York, ii, 
321 


rocks, 


Connecticut Vally, ii, 324. 
faunas of New York, i, 404.. 
plant, new, Dawson, viii, 1, 80. 
plants, Ohio, Newberry, ix, 71. 
problematic organism, Knowlton, 
vii, 202, 
system, N. America, v, 1; of De- 
vonshire, H. 8. Williams, ix, 31. 
Diatom beds and bogs of the Yellow- 
stone Park, Weed, ix, 321. 
Dinichthys from Ohio, i, 405. 
Dinocerata, new, Scott, i, 303. 
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Dinosauria of Europe and America, 
comparison of principal forms of, 
Marsh, vii, 323; new American, 
Marsh, vii, 331; ix, 81; new, 
Potomac formation, Marsh, v, 89. 

Dislocations of earth’s crust, v, 500. 

Drainage in Central Texas, superim- 
position of, Tarr, xl, 359. 

Drift, Irish Esker, Kinahan, iii, 276. 

sands in Maine, Stone, i, 133. 

Dust particles in atmosphere, v, 413. 

Earth, diatomaceous, Nebraska, v, 86. 

Elements of Geology, Giimbel, v, 241. 

Eozoonal rock, Manhattan island, 
Gratacap, iii, 374. 

Kozoon Canadense, Dawson, vi, 390; 
G. P. Merrill, vii, 189. 

Erosion on Hawaii Is., vii, 91; on 
Tahiti, Dana, ii, 247. 

Fauna of British India, Pt. I.. Mam- 
malia. Blanford, vi, 297. 

Faunas and floras, fossil, White, iii, 
364, 

Faune der Calcaire d’Erbray, Barrois, 
viii, 164. 

Faults, normal, origin, Reade, ix, 51: 
Southwest Virginia, Stevenson, iii, 
262; and structure of Basin Region, 
LeConte, viii, 257. 

Fernando de Noronha, Pt. I, Branner, 
vii, 145; ix, 247; Pt. IT, Williams, 
vii, 178. 

Fishes, Devonian and Carboniferous, 
ii, 322; Devonian, Whiteaves, viii, 
249. 

fossil, new, Newberry, v, 498. 

Paleozoic, of N. Amer., New- 
berry, xl, 255. 

Jurassic, Fauna, New South Wales, 
Woodward, xl, 497. 

Triassic, Newberry, vi, 78. 

Flexure, in rocks, recent, Cramer, ix, 
220. 

Florida, Dall, iv, 161; structure of, 
Johnson, vi, 230. 

Formes du Terrain, de la Noé, vi, 390. 

Fossils in crystalline rocks of Nor- 
way, Reusch, vii, 235; Littleton, 
N. H., Pumpelly, v, 79; Hitcheock, 
v, 255; in Mass., Dodge, vi, 56, 
476, 

Fulgurites, Mt. Viso, Rutley, vii, 414. 

Gas, natural in Pennsylvania, i, 309; 

Gas-wells on anticlinals, White, i, 
393. 

Geologie, Hyades, v, 83. 
des Miinsterthals, Schmidt, v, 346. 

Geology, vol. ii, Prestwich, v, 414; 
and Mining Industry, Leadville,Col., 
Emmons, v, 84. 
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Giimbel’s Elements, v, 341. 

Geyser waters,.analyses, Gooch and 
Whitfield, vii, 234. 

deposits, formation of, Weed, vii, 
351, 501; arsenic in, Hague, iv, 471. 

Geysers, soaping, Hague, viii, 254. 

Glaciers, see Quaternary below and 
glacial, glaciers. 

Goniolina in the Texas Cretaceous, 
Hill, xl, 64. 

“Grand-Gulf” formation of 
States, Johnson, viii, 213. 
Hallopoda, distinctive characters of 

the order, Marsh, ix, 415. 

Hawkesbury beds, Austratia, Feist- 
mantel, xl, 496; A. S. Woodward, 
xi, 497. 

Hudson River channel, submarine, 
Dana, xl, 432. 

Huronian group, Irving, iv, 204, 249, 
365; note on, C. L. Herrick, iv, 72; 
origin of the name, Winchell, iv, 71 ; 
original, Winchell, vii, 497. 

Insects, earliest winged, i, 71. 

Invertebrates, Kocene of Miss., and 
Ala., Meyer, iv, 159; N. A. Jur- 
assic. iii, 79. 

Iron ores of Michigan, ete., Van Hise, 
vii, 32; Browne, vii, 299; origin 
of, Irving, 255. 

Iron sulphides, 
Julien, vi, 295, 

Iroquois Beach and birth of Lake On- 
tario, xl, 443. 

Keokuk beds, Iowa, Gordon, xl, 295. 

Koninckina and_ related genera, 
Beecher, xl, 211. 

Lake Agassiz, upper beaches of, Up- 
ham, v, 86. 

age in Ohio, iv, 490. 
Bonneville, Gilbert, i, 284. 

Lamellibranchiata, Devonian, Williams, 
ii, 192. 

Laramie of Canada, flora of, ii, 242. 

group, Flora of, Ward, iv, 487. 
relation to earlier and later 
formations, White, v, 432. 

Lassen Peak district, Diller, xl, 91. 

Leptenisva, new brachiopod from the 
Lower Helderberg, Beecher, xl, 238. 

Limestone, Tully, ii, 320; of Chatham, 
N. Y., and their relation to Hudson 
R. shales and Taconic, Bishop, ii, 
438. 

Lingula with cast of peduncle, Wal- 
cott, ix, 159. 

Long Island, iv, 153. 

Mammals, fossil, American Jurassic, 
Marsh, iii, 327. 

British museum, Lydekker, v, 256. 


Gulf 


decomposition of, 
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Mammals, White River formation, v, 
85. 


new, Marsh, iv, 323. 
Mesozoic, Osborn, vi, 390. 
Triassic, iv, 70. 

Manganese, deposits of, Dunnington, 
vi, 175. 

Marls, New Jersey, Mollusca of, ii, 
320, 324. 

Marmots, geological work of. iv, 405. 

Mastodon, llama, ete., from Florida, i, 
403; with fragments of charcoal at 
Attica, Wyoming Co., N. Y., viii, 
249, 

Metamorphic rocks of Alps, fossils in, 
v. 80; S. E. New York, Merrill, ix, 
383. 

Metamorphism in California Cretace- 
ous, Becker, i, 348; ix, 68. 

contact, near Peekskill, Williams, 

254. 

facts bearing on, Winchell, vii, 
497; Reusch, vii, 498; gradual 
variation in intensity, v, 82. 

terms applied to, Dana, ii, 69. 

Mollusca of New Jersey marls, ii, 320, 
324, 

Mon Louis Island, Langdon, x1, 237. 

Mountain making, v, 338, 415; post- 
Cretaceous, Dana, xl, 181. 

Mountain limestones, Penn, iii, 158. 

Mt. Taylor and Zuni Plateau, iv, 155. 

Niagara, recession of, ii, 322. 

North American Geology and Palzeon- 
tology, Miller, viii, 328. 

Nummulites up the Indus valley at a 
height of 19,000 ft., vii, 413. 

Obsidian cliffs, Iddings, vii, 502. 

Olenellus (?) Kjerulfi, Matthew, i, 472. 

Oolite, Iowa and Penn.. xl, 246. 

Ore deposits, 1, 474. 

Oregon, surface geology of, v, 475. 

Ostracoda from Colorado, i, 404. 

Ovibos eavifrons from lowa, McGee, 
iv, 217. 

Paradoxides, Acadian, Matthew, ili, 
388, 390. 

beds of Swedish, age of, Ford, ii, 
473. 

Paleocrinoidea, revision of, i, 311; 
iii, 154. 

Paleohatteria of Credner, and the 
Proganosauria, Baur, vii, 310. 

Paleolithic Man in Northwest Mid- 
dlesex, Brown, v, 255. 

Paleontology, Contributions to, Ul- 
rich, ii, 78; Miller’s American, 1x, 
67; New York, Hall, v, 85, 499; 
work on, by Steinmann and Déder- 
lein, ix, 240. 
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Permian, Kadaliosaurus priscus of 
Credner, notice of, Baur, ix, 156; 
of Bohemia, Fritsch, notice of, by 
Dawson, ix, 405. 

Petroleum and gas of Ohio, ii, 241. 

Phosphate of calcium, nature and ori- 
gin of deposits of, Penrose, vii, 
413. 

Plants, fossil, Araucarioxylon of Kraus, 
Knowlton, xl, 257. 

Brotfruchtbaums, iiber die Reste 
eines, Nathorst, xl, 257. 
Calamites, fructification of, Wil- 
liamson, vi, 71. 
Coal Measures, Williamson, v, 
256. 
flora of Australia and Tasmania, 
Feistmantel, xl, 495. 
dei tufi del Monte Somma, Mes- 
chinelli, xl, 258. 
geographical distribution, Ward, 
xl, 90. 
Jurassie from Japan, Yokojama, 
viii, 414. 
Leaves, determination of fossil, 
Ward, i, 370. 
in Staten and Long Island clays, 
i, 403. 
nomenclature of, i, 236. 
Mesozoic, Newberry, vi, 70. 
Paliophytologie, Solms-Laubach, 
vi, 72. 

Paléontologie végétale, Revue 
des travaux, De Saporta, xl, 422. 

Potomac, Fontaine, ix, 520; xl, 
168; Ward, vi, 119. 

remains, problematical, from Ohio, 
Lesquereux, x], 258. 

Rheetic, from Honduras, New- 
berry. vi, 342. 
tree-trunk in liydromica schist, 

158. 

Williamsonia angustifolia, 

thorst, vi, 391. 

Wood, silicified, Arizona, Knowl- 

ton, vii, 77. 

Platyceras, sedentary habits of, Keyes, 

vi, 269. is 

Pleuroccelus, Marsh, v, 90. 
Post-tertiary deposits of Manitoba, 

Tyrrell, xl, 88. 

Pot-hole of remarkable size, Penn., iv, 

489. 

Potsdam and Pre-Potsdam. near Pough- 
keepsie, Dwizht, iv, 27; Dwight, 

i, 125. 

Preglacial drainage of Pennsylvania, 

Foshay, xl, 397. 

Primordial fossils, Canada, Rominger, 

iv, 490. 


iii, 


Na- 


524 


GEOLOGY— 


Proboscidea in British Museum, Ly- 
dekker, iv, 314. 
Pteropod, St. John Group, Matthew, 
i, 72. 
Puget Group, Washington, White, vi, 
443. 
Quartzite, formation of, Irving, i, 225. 
Quaternary, Champlain period, Con- 
necticut lake of, iv, 404. 
composition of brick from clay of, 
vii, 499. 
history of Mono Valley, Califor- 
nia, Russell, ix, 402. 
Long Island Sound in, Dana, xl, 
425. 
Mammals of Florida, etc., Leidy, 
ix, 321. 
shells near Boston, Upham, vii, 
359. 
of Utah, Gilbert. i, 284. 
See Glacial. 
Quicksilver Deposits of the Pacific 
slope, Becker, ix, 68. 
Red color of rocks, origin of, Russell, 
ix, 317; Dana, ix, 318. 
River beds, California, LeConte, ii, 167. 
Rivers in western N.S. Wales, water 
received by, ix, 404 
and valleys of Pennsylvania, Mor- 
ris, viii, 414, 
Rocky Mountain protaxis, Dana, xl, 
181. 
Roth's Geologie, v, 257. 
Saccamina Eriana, Dawson, vii, 318. 
Salt Range in India, Waagen, xl, 91. 
Sand-drift rock-seulpture, vii, 413. 
Sandstone, «eolian, of Fernando de 
Noronha, Branner, ix, 247. 
dikes in California, Diller, xl, 334. 
Sauropoda, new genus, Marsh, v, 89 
Schists, origin of ferruginous, Irving, 
ii, 255. 
Scorpion, fossil, i, 228. 
Sediments, origin of American, Hull, 
ii, 407. 
Siderite-basins of the Hudson River 
epoch, Kimball, xl, 155. 
Sierra Nevada, elevation of, LeConte, 
IGT. 
Siliceous sinter, formation of, Weed, 
vii, 351, 501. 
Silurian Brachiopoda, Development of, 
Beecher and Clarke, ix, 71. 
Brachiopod, Ford, i, 466. 
Clinton group fossils, Foersté, xl, 
252. 
Helderberg, Lower, in New York, 
Williams, i, 139. 
Lower, fossils in, Columbia Co., 
N. Y., Bishop, ix, 69. 
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Silurian, Lower, in Dutchess Uo., N. 
Y., Dwight, ix, 69. 
graptolites from 
Maine, Dodge, xl, 153. 
of Province of Quebee, Ells, Wal- 
cott, ix, 101. 

sponges, in the Chazy, Dawson, 
ix, 320. 

Upper: The Hercynian Question, 
Clarke, ix, 155; of Kastern Maine, 
Bailey, ix, 239. 

in Orange Co., N. Y.. Darton, 
i, 209. 

Sirenian, new fossil from Cal., Marsh, 
v, 94. 

Slaty cleavage, i, 475. 

Soil from Washington, analysis, Schnei- 
der, vi, 236. 

Stegosaurus, skull and dermal armor 
of, Marsh, iv, 412. 

Strephochetus, Seely, ii, 31. 

Stromatopora, ii, 78. 

Stones, building and ornamental in U. 
S. National Museum, xl, 91. 

Strophalosia, N. A., species, Beecher, 
xl, 240. 

Syringothyris, Winchell, and its Amer- 
ican species, Schuchert, xl, 433. 
Taconic of Emmons, Walcott, v, 229, 
307, 394; Washington Co., N. Y. 

Fauna of Upper, Walcott, iv, 187. 

History of, Dana, i, 399; vi, 410. 

Limestones, fossils iu, at Canaan, 
N. Y., Dana, i, 241; Ford and 
Dwight, i, 248; at Hillsdale, N. Y., 
xl, 256. 

relations of, Bishop, ii, 438. 

relation to Cambrian, Dana, ix, 
168, 

rocks and stratigraphy. Dava, iii, 
270, 393; and fossils, ii, 236. 

system, Walcott. iii, 153. 

Temperature in mines, Wheeler, ii, 
125. 

Tertiary and Grand Gulf, Meyer, ii, 
20. 

Butterflies of Florissant, Scudder, 
ix, 414. 

fauna of Florida, Dall, xl, 423. 

flora of Australia, Constantin, 
Viii, 493. 

formation, Denver, Cross, vii, 261. 

on Long Jsland, ii, 324 

Mammals of Uinta formation, 
Scott and Osborn, ix, 403; Notice 
of new, Marsh, ix, 523. 

Miocene, Florida, Langdon, Jr.. 
Vili, 322. 

Mississippi and Alabama, Lang- 
don, i, 202. 


northern 
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Tertiary Nummulites in the Himalayas, 
vii, 413. 

Pflanzen der Insel der Neusi- 
birien, Schmalhausen, xl, 257. 

Plants from Mackenzie and Bow 
Rivers, Dawson, ix, 406. 

Upper Miocene in Mexico, i, 310. 
Testudinata, extinct, Marsh, xl, 177. 
Theoretische Geologie, Reyer, vi, 389. 
Titanichthys, Ohio, i, 405 
Tornoceras, development of shell in 

the genus, Beecher, xl, 71. 

Trap dikes, Appalachian, Virginia, 
Darton, ix, 269; Diller, ix, 270. 

range, Holyoke, ii, 323. 

ridges of Kast Haven-Branford 
region, Hovey, viii, 361. 

and sandstone in gorge of Farm- 
ington R., Conn., Rice, ii, 430. 

sheets of Connecticut valley, 
Davis, ix, 404. 

Trenton limestone, a source of petro- 
leum and gas, Orton, xl, 90. 

Triassic of Connecticut valley, strue- 
ture of, Davis, ii, 321, 342; topo- 
graphic development, Davis, vii, 
423. 

flora of Virginia, aud age of beds, 
D. Stur, vii, 496 

Foot-prints, Eyerman, i, 72. 

New Jersey and Conn. valley, 
Fauna and Flora of, Newberry, vi, 
70; vill, 77%. 

trap, sheets of Connecticut valley, 
Davis, ix, 404. 

Valleys, submarine, Pacific coast, Da- 
vidson. iv, 69. 

Vertebrate, fossil. of Great Britain, 
Catalogue of Woodward and Sher- 
born, ix, 402; fossil beds in Hon- 
duras, Nason, iv, 485. 

Waverly group, Ohio, 
317. 

Wind-drift rock-sculpture, vii, 413. 

Zinciferous clays of Missouri, Seamon, 
ix, 38. 

Gerland, G., Beitriige zur Geophysik, v, 
344. 

Geyser, see Geology. 

Gibbs, J. W., notice of Astronomical 
Papers, i, 62; notice of Ketteler’s 
Theoretische Optik, i, 64; elastic and 
electrical theories of light, v, 467; 
comparison of clectric theory of light 
and theory of a quasi-labile ether, vii, 
129. 

Gilbert, G. K.. scientific method and 
geology of Utah, i, 284; special pro- 
cesses of research, iii, 452; Congress 

of Geologists, iv, 430. 


Herrick, vii, 
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' Glacial action in Australia, ii, 244. 


bowlders at high altitudes, White, 
iv, 374. 

drift. deposit of, Hay, iv, 52. 

ice, thickness of, in Pennsylvania, 
Branner, ii, 362. 

moraines, terminal in England, 
Lewis, iv, 402; in Germany, v, 401; 
in Maine, Stone, iii, 378. 

periods, evidence of former, Croll, 
viii, 66. 

scratches near Norfolk, Ct., Cornish, 
ix, 321. 

sediments of Maine, Stone. xl, 122. 
See Quaternary under GEOLOGY, 


Glaciation, bowlder, vii, 233 


studies upon, Lewis, ii, 433. 


Glacier, Aletsch, Bonaparte, x1, 95. 


Muir, Wright, iii, 1. 


Glaciers of Alps, enlargement and dim- 


inution, ii, 77; xl, 497. 

Greenland, damming and erosion by, 
iv, 312; moraines of, in England, iv, 
402, 

in United States. existing, i, 310 


Glass, strain-effect of sudden cooling in, 


Barus and Strouhal, i, 439; ii, 181; de- 
vitrified, ii. 78; decomposition of, by 
earbonie acid, iii, 68. 

Glow, residual, spectrum of, v. 334. 

Goebel, K , Classification and Morphol- 
ogy of Plants, iii. 427. 

Goldschmidt, V., Index der 
formen, i, 475; ii, 485; v, 
162: viii, 494; xl, 260. 

Gooch, F. A., analyses of waters of Yel- 
lowstone Park, vii, 234. 

determination of iodine in haloid 
salts ix, 188; of chiorine in mixtures of 
alkaline chlorides and iodides, ix, 293. 

reduction of arsenic acid, xl. 66; 
determination of bromine, xl, 145: 
method for detection of iodine, bro- 
mine and chlorine, xl, 283. 

Goodale. G. L., botanical notices, i, 157, 
406; ii, 486; iv. 74, 409; v, 87, 258, 
341, 419, 501; vi, 75. 158, 392, 472; 
vii, 77, 237, 319, 415; viii, 252, 415, 
495; ix, 75, 161, 243, 325,407; xl, 93. 

living protoplasm subjected to ac- 
tion of liquids, iii, 144. 
obituary notice of W. Boott, iv, 160. 

Goode. G. B., Fishery Industries, i, 407; 
viii, 169. 

Gold, atomic weight of, iv, 397. 

Gordon, C. H., Keokuk beds, Iowa, xl, 
295. 

Gould, B. A., photographic determina- 
tions of stellar positions, ii, 369: Re- 
sultados del Observatorio Nacional 

Argentino, iv, 312, 


Krystall- 
501; vii, 
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Graham, J. C., sand-transportation by 
rivers, xl, 476. 

Gratacap, L. P., Eozoonal rock of Man- 
hattan island, iii 274 

Gravitation, v. 414; velocity of propaga- 
tion, Van Hepperger, ix. 400. 

Gravity, variations in Hawaiian 
Preston, vi, 305, 

Gray. Andrew, Absolute measurements 
in Electricity and Magnetism, ix, 235, 

Gray, A., botanical necrology, i, 12, 312, 

3; iii, 164; v, 260; hye no- 

i 76, 158, 231, 3 31 , ATT: li, 79, 

164, 224, 325, 411, “8, ‘485; iii, 80, 
162, 244, 318, 425; ix, 

Synoptical Flora of N. A., i, 238. 

Notice of Edward Tuckerman, ii, 

Elements of Botany, iv, 495. 

Obituary notice of, v, 181. 

list of writings and index, vi, 
pendix. 

scientifie papers of, viii, 419. 

Manual of Botany, new edition, 
240. 

Greene, E. L., Pittonia, iii, 426; iv, 493. 

Groth, P., Grundriss der Edelsteinkunde, 
v, 86. 

Tabellarische Uebersicht der Miner- 
alien, ix, 324. 

Guadalupe Island, iv, 8( 

Guerne, J. de, Excursions Zoologiques, 
ete., vi, 77. 

Gulf Stream explorations, Pillsbury, vi, 
225. 

Gulick, J. T., divergent evolution and 
Darwinian theory, ix, 21; inconsist- 
encies of utilitarianism as the exclu- 
sive theory of organic evolution, xl, 
1; preservation and accumulation of 
cross-infertility, xl, 437. 

Giimbel. K W. von, Geologie von Bay- 
ern, iv, 158; v, 34!. 

Gun-cotton. effects of detonation, Mun- 
roe, vi, 48. 

Guppy, coral reefs of Solomon Islands, 


Is., 


A p- 


ix, 


Hackel, Andropogonere, viii, 253. 
Hague, voleanie rocks of Salvador, 
ii, deposition of seorodite from 
geyser waters, iv, 171; leucite rock 
in Wyoming, viii, 43. 
Hailstones. Huntington, xl, 17 
Hall, A., Nova Andromede, i 
stant of aberration, v. 505. 
Till effect in electricity, iv, 151. 
Hail, E. H., effect of magnetic force on 
ge lines of electric current, 
i, 131, 277; ratio of electromagnetic 
to electrostatic unit of electricity, viii, 
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; con- 
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Hall, J., Paleontology of New York, i, 
311; vol. vi, v. 35; vol. vii, v, 499. 
Hallock, W., flow of solids, iv, 277, vi, 
59; chemical action between solids, 

vii, 402. 

Hanks, H.G., Report of Mineralogist of 
California, i, 76. 

Hanksite in California. vii, 63. 
Hann, Meteorological Atlas. v, 263. 
Harding, S. L., bichromate of soda cell, 

iii, 61. 

Harker, A., slaty cleavage, i, 475; 
voleanie rocks, ix, 406. 

Harper, D. N., herderite and beryl, ii, 
107; —. of ralstonite, ii, 380. 

Hastings, C. S., law of double refraction 
in Iceland spar, v.60; secondary chro- 
matic aberration for double telescope 
objective, vii, 291. 

Hawaiian Islands, coral reefs, A. Agas- 
siz, viii, 169: flora of, Hillebrand, v 
501; variation of gravitation, vi, 305; 
voleanie phenomena of, J. D. Dana, 
vii, 48, 51, 81, 192, 242; rocks, E. S. 
Dana, vii, 441; temperature record at 
Hilo, Furneaux, vii, 241; Artesian 
borings on Oahu, vii, 95. 

Hawkins. J. D., plattnerite from Idaho, 
= 165; minium from Leadville, ix, 

42; formation of silver silicate, ix, 
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~— O. P., deposit of glacial drift, iv, 
he memorial geological fund, vi. 79. 
Hazen, H. A.. thermometer exposure, i, 
320; verification of tornado predic- 
tions, iv, 127; relation between wind 
velocity and pressure, iv, 241; pre- 
vailing wind direction, iv, 461. 
Heat conductibility of bismuth, iv, 228. 
Elementary Lessons in, Tillman, 
viii, 492. 
as a form of energy, xl, 495. 
measurement, Ilelmholtz, vi, 292. 
measurer, new, iv. 66; v, 251. 
mechanical equivaient of, v, 77. 
of moon, Langley, viii, 421. 
of sun, Angstrém, ix, 316. 
Ie sat-spectri 1, invisible, Langley, i, 1; 
83: vi, 397 
Heilprin, a Distribution of Animals, 
iii, 242; Explorations in Florida, i 
Geological Evidences of Evolu- 
v. 256; Bermuda Islands, viii, 


tion, 
418, 
Heim, Les Dislocations de lVeeorce ter- 
restre, ete., v, 500. 
Hemihedrism in monoclinic 
Williams. viii, 115. 
Hemsley, W. B, Botany 
America, viii, 166, 


system, 


of Central 
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Henry, Joseph, scientific writings, iii, 325. 
Herman, D., devitritied glass, ii, 78. 
Herrick, C. L., Bulletin of Denison 
University, i, 317; Waverly group, 
vii, 317 
Hertz, waves of electric force, vii. 227, 
316, 409; Boltzmann’s experiments, 
xl, 165. See electric waves. 
Hicks, L. K., diatom earth in Nebraska, 
v, 86, 
Hidden, W. E., meteoric irons, i, 460. 
contributions to mineralogy, ii, 204: 
meteoric iron from Texas, ii, 304; 
emeralds and hiddenite from N. Caro- 
lina, ii, 483. 
Mazapil meteoric iron, iii, 221 ; con- 
tributions to mineralogy, iii, 501. 
edisonite, vi, 372; mineralogical 


notes, xenotime, vi, 380; auerlite, vi, 
461; sulphohalite, vi, 463. 

minerals of Llano Co., Texas, viii, 
474; eudialyte from Arkansas, viii, 494. 
- polyerase in N. and S Carolina, ix, 
mineral from 


302; hamlinite, new 
Maine, ix, 511. 
Hilgard, EK. W., concentration of some 
California lakes, ix, 165. 
Hill, 8. T., geology of the cross-timbers 
in northern Texas, iii, 291. 

Texas section of Cretaceous, iv, 287. 

Cretaceous history of N. America, 
vii, 282. 

Neczoic Geology of southwestern 
Arkansas, viii, 413; relation of up- 
permost Cretaceous beds of eastern 
and southern U. §S., viii, 468; Ter- 


tiary-Cretaceous parting of Arkansas , 


and Texas, viii, 468. 
check list of Cretaceous 
brates of Texas, ix, 521. 
Goniolina in the Texas Cretaceous, 
xl, 64. 

Hillebrand, W., Flora of Hawaiian Isl- 
ands, v, 501. 

Obituary notice of, iii, 164. 

Hillebrand, W. F., minerals from Utah, 
v, 298; analyses of descloizite, vii, 
434; composition of uraninite, viii, 
329, 495; tyrolite from Utah, 1x.271; 
note of emmonsite, xl, 81; nitrogen 
in uraninite, xl, 384. 

Hinde, G. J., organic origin of chert, iv, 
405; chert of Spitzbergen, etc., vi. 73; 
Archzeocyathus, vii, 2%4. 

Hinman, R., Kelectic Physical Geogra- 
phy, vi, 303. 

Hintze, C., Lehrbuch der Mineralogie, 
viii, 251. 

Hitcheock, C. H., geological map of 


inverte- 


United States, iii, 77; Littleton fos- 


sils, v, 255. 
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Hobbs, W. H., paragenesis of allanite 
and epidote as rock-forming minerals, 
viii, 223. 

Hoffmann, G. C., uraninite and monazite 
from Canada, iv, 73; magnetite pseu- 
domorphs, iv, 408; platinum in Can- 
ada, v, 257; Canadian minerals and 
fuels, xl, 92 

Holden, FE. L., elements in the sun, iv, 
451. 

Holden, EK. S., earthquake-intensity im 
San Francisco, v, 427; earthquakes 
in California (1888), vii, 392. 

Honduras, vertebrate fossil beds in, Na- 
son, iv, 485. 

minerals from, xl, 78. 

Hooke, R., law of densities of planetary 
bodies, viii, 393. 

Hooker, Sir J., Director at Kew, i, 77; 
Ieones Plantarum, ii, 166, 486; iii, 
163, 244, 318; Flora of India, ii, 325; 
Primer of Botany, iii, 83; Bentham’s 
Handbook of British Flora, iii, 319. 

Hough, R. B., American Woods, Pt. I, 
vi, 160. 

Howell, E. E., new iron meteorites from 
Texas and 8S. America, xl, 223. 

Howell, T., Plants of Oregon, ete., iii, 319. 

Hovey, EK. 0O., cordierite-gneiss from 
Conn., vi, 57; trap of Kast Haven 
region, viii, 361. 

Hudson river channel, submarine, Dana, 
x], 432. 

Huggins, spectrum of nebula in Orion, 
x], 173; of Sirius, xl, 175. 

Hull, C. K., Pennsylvania Geology, i, 227. 

Hull, K., age of North Atlantic basin 
and origin of Kastern American sedi- 
ments, ii, 407; sketch of Geological 
History, iv, 405. 

Hunt, T. 8., Classification in Mineralogy, 
ii, 410; Mineral Physiology, ii, 485; 
chemical integration, iv, 116; Chem- 
ical Philosophy, iv, 153. 

Huntington, O. W., erystallographie 
notes, i. 74; crystalline structure of 
iron meteorites, ii, 284; Coahuila me- 
teorites, iii, 115; Catalogue of Meteor- 
ites, v, 86; hailstones of peculiar form, 
xl, 176. 

Hussak, E., Rock-forming Minerals, i, 
156. 

Hutchins, C. C., new photographie spec- 
troscope, iv, 58; oxygen in the sun, 
iv, 263; carbon in the sun, iv, 345; 
elements in the sun, iv, 451; new in- 
strument for measurement of radia- 
tion, iv, 466; notes on metallic spec- 
tra, vii, 474; radiant energy of the 
standard candle and mass of meteors, 
ix, 393. 
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Hutchinson, C. T., B. A. unit of resist- 
ance, vili, 230. 

Hyades, Mission Scientifique du Cap 
Horn, v, 83. 

Hyatt, A., larval theory of origin of 
tissue, i, 332; Genesis of the Arietide, 
ix, 243. 


I 


Ice Age of North America, Wright, viii, 
412. 

Period in Altai mountains, iii, 165; 
of N. America, iii, 77. 

Greenland, damming and erosion 
by, iv, 312. 

Teebergs, making of, Loomis, x], 333. 

Iddings, J. P., columnur structure in 
igneous rock, i, 321; voleanie rocks 
of Salvador, ii, 26; lithophysze and 
lamination of acid lavas, iii, 36; ori- 
gin of quartz in basalt. vi, 208; Trans- 
lation of Rosenbusch’s Micr. Physio- 
graphy of Rock-making Minerals, vi, 
471; Obsidian Cliffs, vii, 502; fayalite 
in the obsidian of Lipari, xl, 75. 

Ice, conductivity, ete., ii, 481. 

viscosity, Main, iv, 149. 

Illumination, artificial comparison of 
sources of, Nichols and Franklin, viii, 
100. 

Image transference, Lea, iv, 33. 

India in 1887, Wallace, vi, 302; fauna, 
Blanford, vi, 297; flora, Hooker, ii, 
325; fossils in Salt Range, ix, 159; 
geology of, ii, 78; mineralogy of, v, 
416; wind-drift scratches in, vii, 413. 

Induction, magnetic, electrostatic field 
produced by, Lodge and Chaltock, 
viii, 77. 

neutralization of, Trowbridge and 
Sheldon, ix, 17. 

Insect Life, new periodical Bulletin, vi, 
296. 

Insulator, quartz as an, Boys, viii, 76. 

Interference experiment, Michelson, ix, 
216. . 

Iowa, meteorites, ix, 521; xl, 318. 

Trelan, W., Mineralogical Report of Cali- 
fornia, 1887, vi, 73; viii, 166; xl, 92. 

Iron, behavior of, under magnetic forces, 
iii, 422. 

carburets, properties, i, 67, 386. 

destruction of passivity, Nichols 
and Franklin, iv, 419. 

effect of magnetization on viscosity 
and rigidity, Barus, iv, 175. 

in magnetic field, chemical behavior, 
Nichols, i, 272. 

magnetization of, vii, 226. 

meteoric, see Meteoric 

naturally reduced, Tyrrell, iii, 73. 
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Tron, nickeliferous metallic, Ulrich, iii, 
244, 
ores of Michigan and Wisconsin, 
Van Hise, vii, 32. 
phosphorus in, Browne, vii, 299. 
silicon, influence of, on properties, 

iii, 509. 

Irving, R. D.. formation of quartzite, i, 
225; origin of ferruginous schists and 
iron ores of Lake Superior region, ii, 
255; Huronian group, iv. 204, 249, 
365 

Obituary notice of, vi, 80. 


J 

Japan, Amer. eclipse expedition, Todd, 

vi, 474. 
botany, i, 478. 
volcanic eruptions in, vi, 104, 293. 
volearoes of, Milne, ii, 233. 

Jerofeieff, Meteorit von Nowo-Urei, vi, 
74, 

Johnson, L. C., structure of Florida, vi, 
230; “Grand-Gulf” formation, viii, 
213. 

Jones, D. E , Examples in Physics, vii, 75. 

Jordan, D. §., obituary of S. Stearns, vi, 
303. 

Joubert, J., Electricity and Magnetism, 
vi, 68. 

Joule, J. P., Joint Scientific Papers, iv, 
229. 

Judd, J. W., Eruption of Krakatoa, vi, 
471; voleanoes of W. Isles, Scotland, 
vii, 412; viii, 163. 


K 


Karston, H., Géologie de l’Ancienne 
Columbia Boliva ienne, ete, ix, 319. 
Kayser, H., iron spectrum, vii, 495. 
Keep, J., West Coast Shells, v, 264. 
Kellogg, A., Illustrations of West Amer- 
ican Oaks; text by K. L. Greene, ix, 79. 
Kemp, J. F., diorite dike, Orange Co, N. 
Y., v, 331; Rosetown extension of 
Cortlandt series, vi, 247; barite from 
Aspen, Col., vii, 236; porphyrite bos- 
ses in New Jersey, viii, 130; minerals 
from Port Henry, N. Y., xl, 62. 
Kennelly, A. E., voltametric measure- 
ment of alternating currents, vi, 453. 
Kentucky, Geol. report, vii, 232. 
Kerl, L., Assayer’s Manual, viii, 171. 
Ketteler, F., Theoretische Optik. i, 64. 
Keyes, C. R., sedentary habits of Platy- 
ceras, vi, 269; Carboniferous Echino- 
dermata, viii. 186. 
Kimball, J. P., siderite-basins of the 
Hudson River epoch, xl, 155. 
Kinahan, G. H., Irish Esker drift, iii, 
276. 
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Kirkwood, D., origin of comets, iii, 60; 
the asteroids, v, 345. 
Knowledge, _ illustrated 

science, xl, 96. 
Knowlton, F. H., silicified wood of Ari- 
zona, vii, 77: problematic organism 
from the Devonian, vii, 202. 
Koeing, G. A., mazapilite, vii, 501. 
Kokscharow, N. von, Mineralogie Russ- 
lands, iii, 424; vi, 74; viii, 494. 
Kost, J., Report (Ist) on Florida State 
Geol. Survey, 1v, 72. 

Krabbe, G., Zur Kenntniss der fixen 
Lichtlage der Laubblatter, viii, 253. 
Kunz, G. F., mineralogical notes, i, 74; 

iv, 477, 490; vi, 222, 472; viii, 72. 
papers on meteorites, i, 145; ii, 311; | 
iii, 58, 228, 494; iv, 383, 467; vi, 275; 
xl, 312. 
Gems and Precious Stones of N. 
America, ix, 521. 


magazine of 


Laboratory, physical, magnetic field in, 
Willson, ix, 87, 456. 
of Physiological Chemistry, New 
Haven, Studies from, iii, 511. 
proposed N. England Marine Bio- 
logical, iii, 512. 
Scientific, bulletin of Denison, iv, 
71; xi, 499. 
Work, Elements of, Earl, xl, 331. 
Lacroix, A., Les Minéraux des Roches, 
vii, 414. 
Lagerheim, G., Desmidieze, i, 478. 
Lake Mirjelen, Bonaparte, xl, 95. 
Zug, slide at, iv, 405. 

Lakes, the great N. American, Scher- 
merhorn, iii, 278; Alpine, iii, 431. 
Lamic, J.. Plants naturalized in south- 

west of France. i, 315, 

Lane, A. C., estimation of the optical 
angle in parallel light, ix, 53. 

Langdon, D. W., Jr., Tertiary of Missis- 
sippi and Alabama, i, 202; some 
Florida Miocene, viii, 322; geology of 
Mon Louis Island, Mobile Bay, xl, 237. 

Langley, S. P., invisible heat-spectra, i, 1. 

unrecognized wave-lengthis, ii, 83. 
energy and vision, vi, 359, invisi- 
ble solar and lunar spectrum, vi, 397. 
history of a doctrine, vii, 1. 
observation of sudden phenomena, 
viii, 93: temperature of moon, viii, 421. 
cheapest form of light, xl, 97. 

Langlois, A. B., Catalogue des Plantes 
de la Basse Louisiane, iv, 494. 

Latschinoff, P., Der Meteorit, von Nowo- 
Urei, vi. 74. 

Lava, see Rocks. | 

Lavallée, A., Notes biographique sur, ii, 
326. 
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Lawson, A. C., geology of Rainy Lake 
region, iii, 473. 

Lea, I., Bibliography of, i, 239. 

Lea, M. C., red and purple chloride, 
bromide and iodide of silver, iii, 349; 
photosalts of silver and latent photo- 
graphic image, iii, 480; photobromide 
and photoiodide of silver, iii, 489. 

image transference, iv, 33: combin- 
ations of silver chloride with other 
metallic chlorides, iv, 384. 

allotropice forms of silver, vii, 476. 

allotropic forms of silver, properties 
of, viii, 47, 129, 237; ring systems 
produced on allotropic silver by iodine, 
viii, 241. 

darkened silver chloride not an oxy- 
chloride, viii, 356. 

Leaves, see Botany. 

LeBlois, A., origin and development of 
canals and receptacies for secretions, 
vi, 76. 

LeConte, J., elevation of the Sierra 
Nevada, shown by river beds, ii, 167; 
phenomena of binocular vision, iv, 97 ; 
flora of coast islands of Cal, iv, 457; 
origin of normal faults and of strue- 
ture of Basin region, viii, 257. 

Lecoyer, J. C., Monographie du Thalic- 
trum, i, 235, 

Leffman, H., examination of water for 
sanitary and technical purposes, vii, 
421. 

Leidy, J., mammalian remains of Florida, 
ete., ix, 321. 

Lendenfeld, R. von, Monograph of Hor- 
ney Sponges, viii, 417. 

Lens, focal length for different colors, 
vii, 227. 

Lesley, J. P., Pennsylvania Geology, i, 
228. 

Lesquereux, L., Ward’s Flora of the 
Laramie group, iv, 487; fossil plants 
of Coal-measures, R. I., vii, 229. 

Obituary notice of, viii, 499. 

Leuckart, R., Bibliotheca Zoologica, v, 
420. 

Lévy, A. M., Les Minéraux des Roches, 
vii, 414. 

Lewis, E., Jr., Woodham artesian well, 
vii, 233. 

Lewis, H. C., studies upon glaciation in 
Great Britain, ii, 433; terminal mo- 
raines of England, iv, 402. 

Obituary notice of, vi, 226, 

Light, action on allotropic silver, Lea, 
viii, 129; chlorine water, xl, 492; 
on phosphorus, xl, 492; on silver 
salts, Lea, iii, 349, 480, 489, iv, 33, 
384. 

behavior of metals to, vii, 315. 


7 

} 


530 GENERAL 


Light, cheapest form of, Langley and 

Very, xi, 97. 

comparison of forms of artificial, viii, 
100. 

elastic and electrical theories, Gibbs, 
v, 467; electric theory of, etc., Gibbs, 
vii, 129. 

electric currents produced by, vii, 76. 

discharges, influence of, v, 337. 

and electricity, Rayleigh, vi, 468; 
Righi, ix, 66. 

emitted by glowing solid bodies, iv, 
484, 

by fire flies, Langley and Very, 

xl, 97. 

from incandescent lamps, Merritt, 
vii, 167. 

and magnetism, Bidwell, viii, 76. 

mechanical equivalent, Tumlirz, ix, 
153. 

penetration in water, Forel, v, 495; 
Fol and Sarasin, vi, 67. 

radiated from moving molecules an¢. 
limit to interference, vii, 410. 

rotation of plane of polarization, by 
discharge of a Leyden jar, vii, 409. 

spectro-photometric comparisons, 
Nichols and Franklin, viii, 109. 

standard wave-lengths of, v, 337. 

velocity, Michelson, i, 62; Michel- 
son and Morley, i, 377. 

wave-length of. Bell, iii, 167; v, 
265, 347; Rowland, iii, 182; of 
sodium, Michelson and Morley, iv, 427. 

zodiacal, Searle, i, 159; relation of, 
to Jupiter, i, 318. 

See, spectrum, vision. 

Light-absorption and molecular struc- 
ture, i, 58. 

Light-waves as the ultimate standard of 
length, Michelson and Morley, viii, 
181. 

measurement of, Michelson, ix, 
115. 
stationary, Wiener, xl, 165. 

Lightning and the Eiffel tower, viii, 411. 

Lindgren, W., mineralogy of Pacific 
coast, vi, 73. 

Linton, K., Entozoa of marine fishes, vii, 
239. 

Liquids, action of magnets on, Moreland, 
iv, 227. 

compressibility and surface tension, 
ii, 481. 

electrical conductivity effected by 
pressure, Barus, xl, 219. 

heat of vaporization of volatile, 
Chappuis, vii, 225. 

relation of volume, ete., in case of, 
Barus, viii, 407. 

solidification, by pressure, iv, 227. 
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Liquids, subsidence of fine particles in, 

Barus, vii, 122. 
surface tension, Magie, i, 189. 

Lithophysve, origin of, Iddings, iii, 36. 

Liveing, spectrum of magnesium, vii. 
406. 

Liversidge, A., Minerals of New South 
Wales, viii, 166. 

Lockyer, J. N., Chemistry of the Sun, 
iv, 228; movements of the earth. v, 
346. 

Loew, E., Blumenbesuch von Insecten 
und Frielandpflanzen, iii, 162. 

Lloyd, J. M., and C.G., Drugs and Medi- 
cines of N. America, i, 313. 

Long, J. H., circular polarization of tar- 
trate solutions, I, vi, 351; I, viii, 264; 
ITI, xl, 275. 

Long Island geology, Merrill, ii, 234; 
iv, 153. 

Sound in Quaternary, Dana, xl, 425. 

Loomis, E., contributions to meteorology, 
No. 22, iii, 247; No. 23, vii, 243. 

memorial address by Newton, ix, 
427; list of papers, iv, Appendix. 

Loomis, H. B., making of icebergs, xl, 
333. 

Lotti, B., ophiolitic rocks of Italy, ete., 
239. 

Loubat prize of the French Institute, ix, 
413. 

Lubbock, J., Flowers, fruits, and leaves, 
ii, 411; forms of seedlings, ii, 485. 
Lydekker, R., Fossil Mammalia, i, 445; 
iv, 314; v, 256; Manual of Paleon- 

tology, ix, 239. 
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McCailey, H., Warrior Coal Field, iii, 
78. 

Macfarlane, J., Amer. Geological Rail- 
way Guide, xl 343. 

McGee, W. J., Ovibos cavifrons from 
Towa, iv, 217; three ‘formations of 
Middle Atlantic slope, v, 120, 328, 
367, 448; Chesapeake Bay, vii, 502; 
Appomattox formation, xl, 15. 

Mackintosh, J. B., on auerlite, vi, 461 ; 
on sulphohalite, vi, 463. 

native iron sulphates from Chili, viii, 
242; minerals of Llano Co., Texas, viii, 
474; eudialyte from Arkansas, viii, 


polycrase in N. and §. Carolina, ix, 

302. 

McRae, A. L., electrostatic battery, i, 
153. 

Magie, W. F., surface tension of liquids, 
i, 189. 

Magnet, effect on chemical action, Kow- 
land and Bell, vi, 39. 
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Magnetic field, chemical behavior of iron | Mascart, E., Electricity and Magnetism, 


in, Nichols, i, 272. 
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vi, 68. 


in Jefferson Physical Labora- Maximowicz, C. J., Diagnoses plantarum 


tory, Willson, ix. 87, 456. 
and gravity observations, xl, 478. 
results of the Challenger Expedi- 
tion, ix, 154. 

Magnetism, diurnal variation in terres- 
trial, Schuster, ix, 411. 

Magnetism. induced molecular theory, 
Ewing, xl, 331. 

influence on bismuth, v, 252; of 
gases, v, 495. 

of nickel and tungsten alloys, Trow- 
bridge and Sheldon, viii, 462. 

Magnetization at different temperatures, 
Dubois, ix, 400. 

by electric discharge, i, 61. 
electromotive force of, v, 290. 

Magnetometer, mountain, Meyer, xl, 330. 

Main, J. F., viscosity of ice, iv, 149. 

Mallet, F. R., Mineralogy of India, v, 
416. 

Manitoba. ancient beaches of L. Winni- 
peg, Tyrrell. viii, 78. 

Mar, F. W., determination of chlorine 
in mixtures of alkaline chlorides and 
iodides, ix, 293; perofskite, Magnet 
Cove, x], 403. 

Marcou, J. B., Bibliography of fossil In- 
vertebrates, ii, 246. 

Margarie, de, Les dislocations de l’écorce 
terrestre, v, 500. 

Marks, W. D., Relative Proportions in 
Steam Engine, v, 88. 

Marsh, 0. ©., American Jurassic Mam- 
mals, iii, 327. 

new fossil mammals, iv, 223: skull 
and dermal armor of Stegosaurus, iv, 
413. 

new fossil Sirenian, v, 94; new ge- 
nus of Sauropoda and other new Dino- 
saurs from VPotomae formation, v, 89. 

new horned Dinosauria, vi, 477. 

restoration of Brontops robustus, 
vii, 163; comparison of the principal 
forms of Dinosauria of Kurope and 
America, vii, 323; new American 
Dinosauria, vii, 331. 

discovery of, Cretaceous Mammalia, 
Pt. I, viii, 81; Pt. If, viii, 177; gigan- 
tic horned Dinosauria from the Cre- 
taceous, viii, 173; skull of gigantic 
Ceratopsidee, viii, 501. 

new JDinosaurian reptiles, ix, 81; 
distinctive characters of the order 
Hailopoda, ix, 415; additional char- 


novarum Asiaticarum, VII, vii, 417. 
Matthew, G. F., Pteropod, St. John 
Group, i, 72; Osenellus (?) Kjerulfi, i, 
472; Acadian Paradoxides, iii, 388: 
Paradoxides (Olenellus?) Kjerulfi, iii, 
390. 
Mayer, A. M., well-spherometer, ii, 61. 
experiments with pendulum-electro- 
meter, ix. 327; electric potential 
measured by work, ix, 334; spring- 
balance electrometer, ix, 513. 
experimental proof of Ohm’s law, 
xl. 42; determination of the coeffi- 
cient of cubical expansion, xl, 323. 
Measurements, potential strengthener 
for, ii, 481. 
Meem, J. G., limonite pseudomorph 
after pyrite, ii, 274. 


' Melville. W. H., metacinnabarite from 


acters of the Ceratopsidee, with notice | 


of new Cretaceous Dinosaurs, ix, 418; 
new Tertiary Mammals, ix, 523. 
extinct Testudinata, xl, 177. 


New Almaden, Cal., xl, 291. 
Mendenhall, T. C., electrical resistance of 
soft carbon, ii, 218; seismological in- 
vestigations, v, 97. 
Meneghini, G., Cambrian trilobites of 
Sardinia, vi, 294. 
Obituary, vii, 422, viii, 336. 
Mercury, rotation of, Schiaparelli, ix, 245. 
Merriam, C. H., fauna of Great Smoky 
Mts. ; and description of a new species 
of red-backed mouse, vi, 458. 

Merrill, F. J. H., Long Island Geology, 
iv, 153; metamorphic strata of S. E. 
New York, ix, 383. 


‘ Merrill, G. P., composition of Pliocene 


sandstone, ii, 199; enlargement of 
augite in peridotite, v, 488; new me- 
teorite, v. 490; Fayette county mete- 
orite, vi, 113; ophiolite, Warren Co., 
N. Y., vii, 189; serpentine of Mont- 
ville, N. J., vii, 237. 
Merritt, E., light from incandescent 
lamps, vii, 167. 
Merritt, W. C., ascent of Mt. Loa, 1888, 
vii, 51. 
Metallic deposits by electrical discharges, 
iii, 71. 
Metals, index of refraction, Kundt, vi, 
151. 
selective reflection by, vii, 410; 
viii, 162. 
Metamorphism, variation in intensity of, 
v, 82. 
See Geology. 
Meteorites, Brazilian, Derby. vi, 157. 
Catalogue of, inthe British Museum, 
i, 476; Harvard University, Hunting- 
ton, v, 86; in Museum of Yale Uni- 
versity, ii, Appendix. 
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Meteorites. diamond in, vi, 74. 
fall in Iowa, May 2, 1899, ix, 521. 
gaseous constituents of, ii, 482. 
History of, Flight, v, 87. 
iron, crystalline structure of, Hunt- 

ington, ii, 284. 
orbits of, and earth’s orbit, Newton, 

vi, i. 

See Meteors. 
METEORITES, 1RON— 

Alabama, Summit, Blount Co., Kunz, 
xl, 322. 

Arkansas, Independence Co., i, 460; 
Johnson Co., Kunz, iii, 494; John- 
son Co., Whitfield, iii, 450. 

Brazil, Bemdego, vi, 158; Santa Cata- 
rina, vi, 157, 

Chili, Puquios, Howell, xl, 224. 

Georgia, Chattanooga Co., iv, 471; 
East Tennessee and Whitfield Co., 
iv, 473. 

Kansas, Kiowa Co., Kunz, xl, 412. 

Kentucky, Allen Co., iii, 500; Carroll 
Co., iii, 228. 

Mexico, Coahuila, iii, 115; Catorze, 
iii, 228; Durango, new, vii, 439; 
Mazapil, iii, 221. 

Missouri, 'l'aney Co., iv, 467. 

N. Carolina, Bridgewater, Burke Co., 
Kunz, xl, 320; Burke Co., vi, 275; 
Rockingham Co, Venable, xl, 161; 
Rutherford Co., ix, 395. 

New Mexico, Glorieta Mt., ii, 311. 

S. Carolina, Laurens Co., i, 460. 

Texas, Hamilton Co., Howell, xl, 223; 
Maverick Co., ii, 304. 

Tennessee, Green 0, i, 41; Rock- 
wood, Kunz, iv, 476; Rockwood, 
Whitfield, iv, 387; Waldron Ridge, 
iv, 475. 

Virginia, Amherst Co., iii, 58; Henry 
Co., Venable, xl, 162. 

West Virginia, Wayne Co., i, 145. 

Wisconsin, St Croix Co., iv, 381. 

Wyoming, Laramie Co., vi, 276. 

METEORITES, STONE— 

California, St. Bernardino Co, vy, 490. 

Iowa, Winnebago Co, Barbour and 
Torrey, ix, 521; Kunz, xl, 318. 

Japan, v, 264. 

Maine, Northford, v, 212. 

Missouri, Cape Girardeau, ii, 229. 

New York, Rensselaer Co., iv, 60. 

N. Carolina, Ferguson, Haywood Co., 
Kunz, xl, 320. 

Russia, Nowo-Urei, vi, 74. 

Texas, Fayette Co., vi, 113. 

Unknown locality, Eakins, ix, 59. 

Utah, ii, 226. 

Meteorological Atlas, Hann, v, 263. 
Society, American, ix, 163. 
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Meteorology, contributions to, Loomis, 

lii, 247; vii, 243. 

dynamical, recent contributions to, 
Waldo, ix, 280. 

facts in, at Hawaiian Islands, vii, 
91, 241. 

Work on Mexican, ii, 246. 

Meteors, form of area in the heavens, 

iii, 325. 

mass of, Hutchins, ix, 392. 

May 2d, 1890, orbit, ix, 522. 

of Nov. 27, 1885, Newton, i, 79, 
409. 

See Meteorites. 

Metrology, science of, Noel, xl, 262. 

Meyer, O., Tertiary and Grand Gulf, ii, 
20; invertebrates from Eocene of 
Miss. and Ala., iv, 159; etching of 
quartz, vii, 501. 

Meyer, L., Modern Theories of Chemis- 
try, vi, 60. 

Michelson, A. A., velocity of light, i, 62; 
influence of motion of medium on ve- 
locity of light, i, 377. 

relative motion of earth and lumi- 
niferous ether, iv, 333; wave-length 
of sodium light, iv, 427. 

feasibility of establishing a light- 
wave as ultimate standard of length, 
viii, 181. 

measurement by light-waves, ix, 
115; interference experiment, ix, 216. 

Microscope magnification, Stevens, x], 
50. 

Microscope, new petrographic. v, 114. 

Middlemiss, metamorphic rocks of the 
Himalayas, v, 82. 

Millardet, A., work on American grapes, 
i, 158. 

Miller, Hugh, bowlder glaciation, vii, 
233. 

Miller, S. A., North American Geology 
and Paleontology, viii, 328; ix, 67. 

Milne, J., Volcanoes of Japan, ii, 233. 

Mineral Collection, Shepard’s, v, 258. 

localities in Conn., Gaines, iv, 406; 
in western U. S., iv, 315. 
Resources of U.S., v, 257; vii, 162; 
xl, 423. 
of Ontario, Report on, xl, 260. 

Mineralien, Tabellarische Uebersicht, 
Groth, ix, 324. 

Mineralogia, Giornale di, xl, 93. 

Mineralogical Report of California, i, 76; 
iv, 159; 1887, vi, 73; 1888, viii, 166; 
1889, xl, 92. 

Mineralogie, Lehrbuch, Hintze, viii, 251. 

Russlands, Kokscharow, iii, 424; 
vi, 74; viii, 494. 


| Mineralogy, Determinative, Eyerman, x], 


92. 


| 

= 


29] 


Mineralogy of India, Mallet, v, 416. 


of Pacific Coast, Lindgren, vi, 73. 
of Pennsylvania, vii, 501. 


Minerals, artificial, i, 311. 


of Canada, Hoffmann, xl, 92. 

Catalogue of, Egleston, viii, 494. 

of Llano Co., Texas, Hidden and 
Mackintosh, viii, 474. 

of New Jersey, Canfield, ix, 161. 

of New South Wales, Liversidge, 
viii, 166. 

in Rocks, Lévy and Lacroix, vii, 
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414; Rosenbusch, vii, 414; Rutley, | 


vi, 295. 


secondary, of amphibole and pyrox- 
ene groups, Cross, ix, 359. | 
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Abriachanite, iv, 111. Akermanite, | 
xl, 336. Albite, i, 265; iv, 391.) 
Allanite, paragenesis of, in rocks, | 
Hobbs, viii, 223; Texas, Hidden | 
and Mackintosh, viii, 485; Genth, 
xl, 118. Anhydrite, formation, ii, | 
233. Amarantite, vi, 156; Mack- 
intosh, viii, 243; Genth and Pen- 
field, xl, 199. Amber, Mexico, viii, 
73. Amphibole, secondary, ix, 359; 
St. Lawrence Co., N. Y., ix, 252. 
Andalusite, Patrick Co.. Va.. ix, 48. 
Annabergite, i, 230. Annite, viii, 
390. Anthochroite, viii, 250. An- 
thopliylite. N. C., xl, 394. Apatite, 
iii, 160, 503; vi, 223;-vii, 413. 
Aquamarine, Colorado, iii, 161. 
Aragonite pseudomorph, vi, 224. 


Argentobismutite, i, 229. Argyro- 
dite, i, 308; ii, 163. Arkansite, ii, 
314. Arminite, iii, 163. Aromite, 


xl, 258. Arsenic, native, Colorado, 
ix, 161. Arsenopyrite, i, 229. Ar- | 
seniopleite, v, 416. | Atacamite, | 
Chili, xl, 207. Auerlite. vi, 461. 
Augite, enlargement of, iii, 385, v, 
488; Aurichalcite, i, 75. Avalite, | 
i, 230. Awaruite, iii, 244. Axinite, 
iv, 286. Azurite, i, 74, 75. 

Barite, Col., vii, 236; hemimorphic | 
crystals, iii, 288. Barium feldspar, | 
Pa., vi, 326. Barium sulphate, Tem- | 
pleton, Quebec, ix, 61. Barkevikite, 
v, 416. Barysil, v, 417. Beegerite, | 
i, 229. Belonesite, v,417. Bemen- | 
tite, v, 417. Bertrandite, Col., vi. | 
52; Maine and Colorado, vii. 213; | 
and Beryl, Mt. Antero, Col, xl, 488. | 
Beryl, composition, ii, 107; iii, 159, | 
505; vi, 317. Beryllonite, vi, 290; 
vii, 23. Biotite, ii, 244; iv, 135; | 
viii, 390. Bismutite, iii, 290. Bis- 
mutospherite from Conn., iv, 271. | 
Bournonite, Arizona, ix, 45. Bro- | 


Dahllite, vii. 77. 


chantite, iii, 287; v, 306. Brookite, 
Arkansas, i, 387; ii, 314. Brucite, 
artificial, i, 311. Biickingite, vi, 156. 


Cacoclasite, Genth, viii, 200. Calamine, 


origin in Missouri, ix, 238, Calcio- 
thorite, v, 416. Calcite, N. Y., vii, 
237; pseudomorph after Glauberite, 
ix, 45; Port Henry, N. Y., xl, 62. 
Cancrinite, i, 263. Cappelenite, i, 
230. Caracolite, iii, 423. Caryopi- 
lite, vii, 500. Cassinite, vi, 326. Ce- 
lestite, Mineral Co., W. Virginia, ix, 
183. Celestite, pink, iii, 286. Cerar- 
gyrite, pseudomorphs, iii, 289. Cera- 
site, Japan, xl.497. Cerussite, erys- 
tallized, ii, 380. Chalcophyllite, v, 
303. Chalcopyrite, French Creek, 
Pa., xl, 207. Chert, Hinde, vi, 73. 
Chloanthite, N. J., Koenig, viii, 


329. Chlorite group, composition, 
xl, 405. Chloritoid, Patrick Co., 
Va., ix, 50. Chrysocolla, i, 75. 


Chrysolite, v, 485; xl, 305. Cin- 
nabar, natural solutions of, iii, 199. 
Ciplyte, x], 335. Cliftonite, iv, 232. 
Clinoclasite, v, 303.  Clintonite 
group, Clarke, viii, 392. Cohenite, 
ix, 74. Colemanite, iv, 282. Co- 
lumbite, in, 386; vii, 501. Connel- 
lite, Cornwall, xl, 82. Copiapite, 
Chili, viii, 242. Copper, artificial 
crystals, ii, 377; Lake Superior 
crystals, ii, 413; native, pseudo- 
morphs after azurite, New Mexico, 


Yeates, viii, 405. Coquimmbite, 
Chili, viii, 242. Cordierite, Japan, 
xl, 497. Corundum, Ceylon, iii, 


507; Patrick Co., Va., ix, 47, 48. 

Cosaiite, i, 229. Cristobalite, iv, 

73. Crocidolite, iv, 108. Cryphio- 

lite, v, 417. Cryptolite, v, 86. Cu- 

prite, artificial crystals, ii, 379. Cy- 
avite, N. Carolina, vi, 224; Patrick 

Co., Va., ix, 49. Cyrtolite, Texas, 

viii, 485, 

Danburite, iv, 285. 
Datolite, iv, 285. Daviesite, Chili, 
viii, 250. De Saulesite, N. J., viii. 
329. Descloizite, vii, 434. Dia- 
mond, Kentucky, viii, 74. Diamond, 
N.C., iv, 490. Diamond in a me- 
teorite, v, 86; vi, 74. Diaspore, 
ii, 388. Dickinsonite, ix, 213. Di- 
hydro-thenardite, v, 418. Dudgeon- 
ite, Scotland, viii, 250. Dumortier- 
ite, Norway, vi, 73; Harlem, N. Y. 
and Arizona, vii, 216. Durdenite, 
xl, 81. Dysanalyte, xl, 403. 

Edisonite, vi, 272; ix, 159. Elolite, 

i, 262. Emeralds, North Carolina, 
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ii, 483. Emmonsite, i, 476, xl, 81. | 
Epidote, Bodewig, viii, 164; para- 

genesis of, in rocks, Hobbs, viii, 223. 

Kpigenite, Sweden, ix. 161. Krinite, 

v, 299. Eucolite and Eudialyte, 

Arkansas, xl, 457. KEudialyte, Ar- 

kansas, viii, 494; xl, 457, Euxen- 

ite containing germanium, v, 410. 


Facellite, vii, 500. Fairfieldite, Branch- 


ville, Conn., ix, 212. Fayalite, slag 
with composition of, i, 405. Faya- 
lite, Lipari, xl, 75. Feldspar, bar- 
ium, vi, 326. Feldspars, triclinic, 
iv, 390. Fergusonite. Texas, viii, 
482. Ferronatrite, Chili, viii, 244; 
xl, 202. 


Ferrostibian, Sweden, ix, 160. Fied- 


lerite, v, 418. Fillowite, Branch- 
ville, Conn., ix. 215. Flinkite, Swe- 
den, viii, 250. Fluorite, N. Y., viii, 
72. Fowlerite, N. J.,x],484, Fuch- 
site, iii, 284. 


Gadolinite, Texas, anal., Genth, viii, 


198; Eakins, viii, 479: occurrence, 
Hidden and Mackintosh, viii, 474. 
Gahnite, Mass., vi, 157; vii, 501, 
Galena, structure, vii, 237. Gale- 
nohismutite, i, 229. Garnet in rhy- 
olite, i, 432; Pa, xl, 117; titanifer- 
ous, N.C., xl, 117. Garnets, pseudo- 
morphs of, ii, 307. Gehlenite in 
furnace slag, vii, 220. Genthite, 
Oregon, v, 483. Geyserite, forma- 
tion of, Weed, vii, 351,501. Gibbs- 
ite, so-called, Pa., xl, 206. Glaub- 
erite, Verde Valley, Arizona, ix, 44. 
Gold, crystallization, ii, 132; native. 
in calcite, ix, 160; natural solutions 
of, iii, !99; supposed occurrence in 
turquois, New Mexico, xl, 115. 
Gordaite, xl, 259. Griqualandite, 
iv, 73. Gyrolite, Clarke, viii, 128. 

Halite, Verde Valley, Arizona, ix, 44. 
Hambergite, x], 170. Hamlinite, ix, 
511. Hanksite, Cal., Hanks. vii, 
63; Bodewig, viii, 165. Harstigite, 
iii, 424. Haughtonite, Clarke, viii, 
390. Heliophyllite, vii, 499. Her- 
derite. anal, ii, 107; crystal, ii, 209; 
Ural, iv. 490. Hiddenite, North Car- 
olina, ii, 483. Hiortdahlite, xl. 171. 
Hohmannite, vi, 156. Hornblende, 
St. Lawrence Co., N. Y., ix, 352: 
in rocks, Van Hise, 1ii, 385; Cross, 
ix. 359. Horsfordite, vi, 156. How- 
lite, iv, 220. Hureaulite, Branch- 
ville, Ct., ix, 207. Hydrogiobertite, 
i, 477. Hydronephelite, i, 265. 
Hydrophane, iv, 479. Hydroplum- 
bite, viii, 250. Hypersthene, i, 33. 
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Iceland spa’, refraction in, v, 60; solu- 


bility, v, 411. Indicolite, so-called. 
from Harlem, N. Y., iv, 40€. Ines. 
ite, vii, 500. Iolite in gneiss, vi 
57. Iron sulphates from Chili, 
Mackintosh, viii, 242. 


Jarosite, ix, 73. Johnstrupite, xl, 171. 


Joseite, i, 229. Kainosite. i, 476. 
Kaliborite, xl, 336. Kaliophilite, 
iii, 423. Kaolin. action of, on alkali- 
chlorides, xl, 419. Karyocerite. x], 
171. Knoxvillite. ix, 73. Kobel- 
lite, i, 73. Kotschubeite, vi, 73. 


Lingbanite, iv, 72. Lansfordite, vi. 


156; ix, 121. Laubanite, v, 418. 
Jaurionite, v, 5:8. Lavenite. i, 230. 
Lead silicate. artificial, ii, 272. Lepi- 
dolites of Maine, ii, 353; viii, 387. 
Lepidomelane. i, 265; iv, 133; viii, 
390. Lettsomite, Arizona and Utah 
x], 118. Leucite, Wyoming, viii, 43. 
Limonite, pseudomorphs after py- 
rite, i, 376; ii, 274. Lucasite, ii, 
375. Ludwigite, iv, 284. Lussatite, 
xl, 259. 


Magnetite, pseudomorphs, iv, 408; 


Port Henry, N. Y., xl, 6%. Mala- 
chite, i, 75. Manganotantalite, iv, 
73. Marcasite, vi, 295. Margarite, 
Clarke. viii, 391: Genth, ix, 49. 
Martinite, v, 418. Mazapilite, vi, 
391: vii, 501; viii, 252. Melan- 
ocerite, v, 416. Messelite, ix. 74. 
Metacinnabarite, Cal., x], 291. Met- 
alonchidite, v. 418. Metastibnite, 
vii, 499. Mica, analysis of, ii, 317. 
Mica group, theory of, Clarke. viii, 
384; composition, xl, 410. Micas, 
analyses, Clark, iv, 131; iron lithia, 
of Cape Ann, ii. 358. Michel-lévyte, 
Quebec, Lacroix, viii, 249; ix. 61. 
Minium, Leadville, ix. 42. Mirabil- 
ite, Verde Valley. Arizona, ix, 44. 
Mixite (?), v, 305. Molybdenite 
crystal, ii, 210. Monazite, iii, 160; 
Hidden, ii. 207; Canada, Hoffmann, 
iv, 7%; Genth, viii, 203; N. Caro- 
lina, Penfield and Sperry, vi, 322; 
in rocks, Derby, vii, 109. Mor- 
denite, Wyoming, xl, 232. Mur- 
sinskite, iii, 424. Muscovite, N.C.. 
Clarke, iv. 131, viii, 387; Patrick 
Co., Va., Genth, ix, 49. 


Napalite, Napa Co., Cal., ix, 74. Na- 


trophilite, Branchville, Ct., ix, 205. 
Neotesite, xl, 335. Nesquehonite, 
ix, 122. Nickel ores from Oregon, 
v, 483. Nivenite. viii, 481. Nor- 
denskiéldine, v, 416. 


Ochrolite, vii, 500. Oligoclase, opti- 
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cal characters, iv, 391; Bakersville, 
N. C., vi, 222, 324. Ohvenite, v, 
298. Oolite, calcareous, Iowa; sili- 
ceous, Penn., xl, 246. Opal, Oregon, 
viii, 73. Ore-deposits, theory of, i, 
474. Orthoclase, iii, 243. 


Pandermite, iv, 234. Paposite, vii, | 


501. Pectolite, iii, 287. Periclasite, 
Sweden. iv, 490. Perofskite in 
peridotite, Ky., vii, 219; in serpen- 
tine, iv, 140: Magnet Cove, xl, 403. 
Phenacite from Colorado, ii, 210, iii, 
130, vi, 320; New Hampshire, vi, 
222, 472; new localities, ix, 325; 
not found at Hebron, Me., Yeates, 
xl, 259; of Mt. Antero, Col., Pen- 
field, xl, 491. Phlogopite, N. Y., 
vi, 329; composition, Clarke, viii, 


389. Pholidolite, xl, 335. Phos- | 


phosiderite, xl, 336. Picrophar- 
macolite, Mo., xl, 204. Pinnoite, i. 
230. Pitticite, Utah, xl, 205. Plat- 
inum, native, Canada, v, 257. Platt- 
nerite, Idaho, Wheeler, viii, 79; 
Hawkins, viii, 165. Pleonectite, 
Sweden, viii, 251. Pleurasite, Swe- 
den, ix, 161. Plumbonacrite. Swe- 
den, viii, 250. Polianite, v, 243. 
Polyarsenite, i, 230. Polybasite, i, 
229; Colorado, xl, 424. Polycrase 
in N. and 8. Carolina, ix, 302, Po- 
lydimite, Canada, vii..372. Priceite, 
iv, 283. Pseudobiotite, iv, 73. 
Pseudo-chrysolite, 1, 75. Psilome- 
lane, formation, vi, 175. Prtilolite, 
ii, 117. Pyrite, Col., crystals, vii, 
236; Pa., vii, 209; decomposition 
of, vi, 295; French Creek, Penn., 
xl, 114. Pyroxene, hemihedrism of, 
Williams, viii, 115; N. Y., vin, 237; 
secondary, 1x, 359; twin crystals, 
iv. 275. 

Quartz, iii, 507; with basal plane, ii, 
208; compound crystals, i, 74; 
Arizona, iv, 479; electric dilatation, 
vii, 495; etching, vii, 501; as an 
insulator, Boys, viii, 76: origia of, 
in basalt, Iddings, vi; 208; pseudo- 
morphs after spodumene, vi, 222; 
twin crystals, vi, 323. Quenstedtite, 
vi, 156. Quetenite, x], 259. 

Ralstonite, composition, ii, 380. Ra- 
phisiderite, ix, 74. Reddingite, 
Branchville, Ct., ix, 211. Redding- 
tonite, Cal., ix, 73. Rheetizite, Pat- 
rick Co., Va, ix, 49. Rhodochro- 
site, Col., iv, 477; N. J., xl, 375. 
Rhodonite, N. J., xl, 484. Rhodo- 
tilite, vii, 499. Riebeckite, vi, 391. 


Roemerite, from Chili, viii, 243. 
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Rosenbuschite, v, 416. Rubrite, x1, 
258. Rumpfite, Styria, xl, 424. 
Rutile, iii, 161. 501. Rutile-Edi- 
sonite, ix, 159. 


Sanguinite, Chili, xl, 497. Sanidine, 


i, 434. Sarkinite, i, 230. Scapo- 
lite, Pa., xl, 116; in rocks, N. J., 
ix, 407. Scheelite trom Idaho, vii, 
414. Schorlomite, iii, 425. Schun- 
gite, iii, 424. Scorodite, iii, 290; 
iv, 171. Selen-tellurium, Honduras, 
xl, 79. Serpentine, composition, x1, 
307; formations in California, i, 
348; Montville. N. J., vii, 237; 
Syracuse, iv, 137. Siderite, N. Y., 
xl, 155. Sideronatrite, Chili, xl, 
201. Siderophyllite, Clarke, viii, 
390. Sigterite, xl, 336. Silicates, 
formulas, Becker, viii, 154; consti- 
tution of, Clarke and Schneider, xi, 
303, 405, 452. Silver nugget, iv, 
480; in voleanic ash, iv, 159, So- 
dalite, i, 264. Spangolite, ix, 370. 
Spessartite, i,434. Sperrylite, anal., 
vii, 67; crystalline form. vii, 71. 
Sphalerite. amorphous, Kansas, x], 
160. Spodumene, Hidden, ii, 204. 
G. vom Rath, iii, 160, Strengite, arti- 
ficial, i, 311. Stibiatil, Sweden, ix, 
161. Stibnite, vii, 501; xl, 115. 
Stromeyerite, iii, 79. Stiivenite, iii, 
80. Sulphantimonites, Col., Eakins, 
vi, 450. Sulphohalite, vi, 463. Sul- 
phur, Dana, ii, 389. Sussexite, N. 
J., anal., vi, 323. 

Tale, composition, xl, 306. Tamaru- 
gite, xl, 258. Tephrowillemite, N. 
J., Koenig, viii, 329. Tetradymite, 
Arizona, xl, 114. Tetrahedrite, i, 
229. Thenardite, Verde Valley, 
Arizona, ix, 44; Cal., vii, 235. 
Thoro-gummite, viii, 480. Topaz, 
Mexico, iii, 507; in rhyolite, i, 432; 
of Utah, iii, 146. Tourmaline, iii, 
160, 506; analysis and composition 
of, v, 35; black, N. C., ii, 205; 
brown, N. Y., vii, 237; locality in 
Maine, i, 75. Trona, see Urao. 
Turquois, New Mexico, ii, 21). 
Tyrolite, v, 300; Utah, ix, 271. 

Uintahite, i, 231. Ulexite, anal., iv, 
264. Uraninite, iv, 73; vi, 295; 
composition of, Hillebrand, viii, 329, 
495; xl, 384. Urao, anal., viii, 
59; (Trona), crystallization, viii, 
65. Utahite (?), New Mexico, xl, 
203. 

Vanadinite, i, 230; Arizona and New 
Mexico, ii, 441. Vermiculite, ii, 
375. Vermiculites, composition, xl, 
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452. Vesuvianite, Mass., vi, 157. 
Vivianite, Tenn., xl, 120. 

Warrenite, ix, 74. Washingtonite, 
Conn., iv, 407. Webskyite, iv, 72. 
Weibyeite, xl, 176. Wulfenite, 
Sing Sing, N. Y , ix, 159. Wurtzil- 
ite, ix, 160. 

Xanthitane, anal., v, 418. Xenotime, 
ii, 206, iii, 161; New York City, 
vi, 380; N.C., vi, 381, 382. Xen- 
otime-zircon, N. C., vi, 381, 382. 

Yttrialite, viii, 477. 

- Zincite, iii, 388. Zinkenite, iii, 287. 

Zircon, N. Carolina, vi, 73; xl, 116. 

Minéraux des roches, M. Lévy et La- 
croix, xl, 259. 

Minnesota, geo]. reports, 1885, iii, 159; 
1886, v, 84; 1887. v, 500; vii, 231, 
497; 1888, ix, 67. 

Mirror, method of rotating, Oettingen, 
1x, S17. 

Mitchell Scientific Society, i, 480. 

Missouri, geol. report, ix, 72, 520. 

Mixter, W. G., Elementary Chemistry, 
vii, 409. 

Molecular structure and light-absorption, 
i, 58 

Molecule, silver, size of, iv, 228. 

Molecules, size of, Jager, v, 492. 

Moler, G. 8., vibrations of cords, ete.. 
vi, 337. 

Moon’s surface, ii, 326. 

temperature, Langley, viii, 421. 

Moraine, see Glacial. 

Moreland, 8. T., action of magnets on 
liquids, iv, 227. 

Morley, E. W., influence of motion of 
medium on velocity of light, i, 377. 

moisture in a gas after drying by 
phosphorus pentoxide, iv, 199; rela- 
tive motion of earth and luminiferous 
ether, iv, 333; wave-length of sodium 

light, iv, 427. 
feasibility of establishing a light- 

wave as ultimate standard of length, 

viii, 181. 

Morley and Muir, Watts’s Dictionary of 
Chemistry, viii, 409. 

Morphological monographs, iv, 76. 

Morphology, Journal of, iii, 84: iv, 411; 
vi, 395; vii, 502. 

Morong. T., journey in S. A., vii, 321. 

Mountain slides, Tripyramid, i, 404, 

Miller, F. von, Myoporineous Plants of 
Australia, iii, 164; Key to the System 
of Victorian Plants, vii, 416. 

Munroe, C. E., effects of detonation of 
gun-cotton, vi, 48. 

Muir, Treatise on Principles of Chemis- 
try, viii, 410. 
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Muter, J., Analytical 
251. 
Murray, J., bottom deposits from Blake 

dredgings, i, 221. 
Museum of Comp. Zoology, Bulletin, iii, 
165. 
of Natural History, American, Bul- 
letin, iii, 83, 423; viii, 78. 
National, proceedings, vol. x, vii, 
421; viii, 498. 
Musical sand, Sinai, Bolton, ix, 151. 
tones by means of unlike formed 
waves, Konig, ix, 399. 


N 


Nason, F. L., vertebrate fossil beds in 
Honduras, iv. 485; localities of New 
York minerals, vii, 237; camptonite 
from Vermont, viii, 229. 

Nathorst, Nomenclature of fossil Leaves, 
i, 236. 
Natural History Society, New Bruns- 
wick. Bulletin, No. vii, vi, 160; Tren- 

ton, Journal of, vi, 160. 

Nebraska, geol. report, ii, 321. 

Nebula, Nova Andromede, Hall, i, 299; 
in the Pleiades, i, 318. 

Orion, spectrum, Huggins, viii, 170; 
xl, 173. 

Neumayr, M., Die Stiéimme der Thier- 
reichs, Bd. I, vii, 235. 

Obituary, ix, 326. 

Newberry, J. S., adaptation in Cicada, i, 
316. 

Cretaceous Flora, ii, 77. 

N. America in Ice period, iii, 77. 

new fossil fishes, v, 498. 

Fauna and Flora of N. J. and Conn. 
Valley Trias, vi, 70; Rheetic plants 
from Honduras, vi, 342. 

Fossil Fishes and Fossil Plants of 
the Triassic Rocks of N. J. and Conn. 
Valley, viii, 77. 

Devonian plants from Ohio, ix, 71; 
notice of Woodward’s British Verte- 
brates, ix, 402. 

Palzeozoic fishes of N. A., xl, 255. 

Newcomb, &., velocity of light, i, 62; 
speed of propagation of Charleston 
earthquake, vy, 1. 

Newell, J. H., Outlines of Lessons in 
Botany, Pt. I, vii, 419. 

New Jersey, geographic development of 
northern, Davis and Wood, ix, 404. 

geol. reports, 1885, iii, 79; 1886, 
iv, 71; 1887, vi, 71; final report, vol. 
I, vii, 232. 

plants of, Britton, xl, 17). - 

New South Wales, publications of Royal 
Society of, i, 155; iii, 85; xl, 342, 

See Geology. 


Chemistry, v, 
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Newton, H. A., astronomical notices, i, |’ OBIruARY— 


78, 159, 318,406; Biela’s comet, i, 81; 

Biela meteors of Nov. 27, 1885, i, 409. 
astronomical notices, iii, 428. 
relation of orbits of meteorites to 

the earth’s orbit, vi, 1. 

astronomical notice, viii, 170. 

memorial address of Elias Loomis, 
427; orbit of Iowa meteor, ix, 


New York, geol. reports, i, 311; v, 85, 
499; ix, 155. 

Nichols, K. L., chemical behavior of iron 
in magnetic field, i, 272. 

destruction of passivity of iron in 
nitric acid, iv, 419. 

electromotive force of magnetiza- 
tion, v, 290. 

direction and velocity of electric 
current, vii, 103. 

spectro-photometric comparison of 
sources of artificial illumination, viii, 
100. 

electrical resistance of alloys of 
ferro-manganese and copper, ix, 471. 

Nicholson, H. A., Manual of Palzeontol- 
ogy. ix, 239. 

Nipher, F. E., isodynamic surfaces of 
compound pendulum, i, 22; theory of 
magnetic measurements, iii, 84; non- 
condensing steam engine, viii, 281. 
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Nitrification of ammonia, Schloesing, ix, | 


162. 

Noé, G. de la, Les Formes du Terrain, 
vi, 380. 

Norway, Geology of, Reusch, vii, 498. 


| 
| 


Nystrom, Pocket Book of Mechanics and | 


Engineering, iv, 412. 


0 


OBITUARY— 


Abich, Herman, ii, 246. Ashburner, | 


C. A., ix, 166. 
Baird, Spencer F., 


nard, F. A. P., vii, 504. Boissier, 


| 
| 


iv, 240, 319. Bar- | 


Edmond, i, 20. Booth, James C., | 


v, 346. 
Campbell, John L., i, 240. 
lin, Benjamin B., vi, 396. 
Alvan, iv, 322. 
304, 
Coffin, J. H. C., ix, 246. 
George H., viii, 336, 498. 
John Huntington, ix, 246. 
Debray, Henri, vi, 302. 
Heinrich von, vii, 422. 
champs, Eugene E., ix, 326. 
per, John C., i, 80. 
Etienne, i, 312. 
Eichler, A. W., iii, 427. 
John, vii, 422. 
5 


Cook, 
Crane, 


Ericsson, 


Dechen, 
Deslong- 
Dra- 
Duby, Jean- | 


Boott, Wm., iv, 160; v, 262. . 
Chamber- | 
Clarke, | 
Clausius, R., vi, | 
Clinton, George W., i, 17. 
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Fischer, Heinrich, i, 320. 

Goldie, John, v, 260. Gosse, Philip 
Henry, vi, 304. Gray, Asa, v, 181. 
Guyot, Arnold, i, 358. 

Hager, Albert D., vi, 226. Hance, 
Henry Fletcher, iii, 165. Harding, 
Selwyn L., iii, 166. Harger, O., iv, 
496; v, 425. Hayden, Ferdinand 
V., v, 88, 179. Hillebrand, Wm., 
hi, 164, 

Irving, Roland D., vi, 80. 


James, U. P., vii, 322. Joule, J. P., 


viii, 500. 

Kellogg, Albert, v, 261. Kirchhoff, 
G., iv, 496. Kjerulf, Theodor, vii, 
422, 


Lasaulx, A. von, i, 320. Law, Annie 
E., vii, 422. Lea, Isaac, iii, 85. 


Lesquereux, Leo, viii, 499. Lewis, 
Henry Carvill, vi, 226. Loomis, 
Elias, viii, 256; ix, 427. Lyman, 


Chester Smith, ix, 245. 

Meneghini, Giuseppe, vii, 422; viii, 
336. Michener, Ezra, v, 2€3. Mitch- 
ell, Maria, viii, 172. Morren, Edou- 
ard, iii, 164. 

Neumayr, Melchior, ix, 326. 
bould, Wm. W., iii, 164. 
Oppolzer, Theodor von. iii, 166. Or- 
phanides, T. G., iii, 165. Owen, 
Richard of Indiana, 1x, 414; xl, 96. 

Perey, John, viii, 172. Perry, Stephen 
J., 246. Petera, H. F., xi, 
176. Phillips, John Arthur, iii, 326. 
Planchon, Jules- Emile, v, 425. 
Proctor, Richard A., vi, 304. 

Quenstedt, F. von, ix, 326. 

Rath, Gerhard vom, v, 506. Ravenel, 
Henry William, v, 263. Roeper, 
G., 4, 

Shepard, C. U., i, 482. Stearns, Silas, 
vi, 303. Stevenson, James, vi, 226. 

Tolmie, W. F., iii, 244; v, 260. Tuck- 
erman, E., i, 316; ii, 1; iii, 165. 
Tulasne, L. R., and Charles, i, 312. 

Whittlesey, Charles, ii, 412, 487. 
Wright, Charles, i. 22; Wigand, J. 
W. Albert, iii, 165. Worthen, A. 
H., vi, 80, 161. 

Youmans, EK. L., iii, 166. 

Zepharovich, Victor von, 1x, 326. 

Objectives, secondary chromatic aberra- 

tion for double, Hastings, vii, 291. 

Observatories and astronomers, list of, 
iv, 160. 

Observatory, Argentine, iv, 312; v, 346. 
Harvard, annals, iv, 79; v, 346. 
Lick, publications, v, 346; vi, 78. 
Morrison, publications, iv, 79. 
Yale, transactions, iv, 76; ix, 245. 
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Ocean, bottom deposits off American | Pax, F., Species of Acer, i, 237. 

coast, Murray, i, 221. Peck, W. G., Analytical Mechanics, v, 
bathymetric map, Dana, vii, 192, 346. 

242. Peirce, B. O., measurement of internal 
crater in bottom, near the Canaries, resistance of batteries, viii, 465. 

i, 226. Pendulum, isodynamic surfaces of com- 
depths of South Pacific, ix, 412. pound, Nipher, i, 22. 

Oceanic depression, deep troughs and nearly perfect simple, iii, 238. 
topography of, Dana, vii, 192, 242; Penfield, S. L., brookite crystals, i, 387. 
near Tongatabu in the Pacific, vii, 420. herderite and beryl, ii, 107; mete- 

Ohio, geol. reports, ii, 241; vi, 68. orites from Utak and Missouri, ii, 226; 

Ohm, changes in the, iv, 228; re-deter- pseudomorphs of garnet, ii, 307; com- 
mination of, Jones, xl, 419. position of ralstonite, ii, 380; vana- 

Ohm’s law, experimental proof, Mayer, dinite from Arizona and New Mexico, 
xl, 12. ii, 441. 

Oldham, wind-drift scratches in India, phenacite from Colorado, iii, 130. 
vii, 413. composition of howlite, iv, 220; tri- 

Oliver, Treatise on Algebra, iii, 325. clinic feldspars with twinning stria- 

Oppolzer, C. d’, Traité de la détermina-| tions on the brachypinacoid, iv, 390. 
tion des orbites, i, 480. polianite, v, 243. 

Optical angles, estimation, Lane, ix, 53. bertrandite, Mt. Antero, Col., vi, 52; 

Optometer, spectroscopic, i, 60. mineralogical notes, vi, 317. 

Oregon, surface geology, Biddle, v, 475. crystals of sperrylite, vii, 71; py- 

Ores, see Geology. rite crystals, French Cr., Pa., vii, 209; 

Orton, E., petroleum and gas of Ohio, ii, crystallized bertrandite, Me. and Col., 
241; rock pressure of natural gas of _ vii, 213; etching of quartz, vii, 401. 
Trenton Limestone of Ohio and Indi- lansfordite, nesquehonite, new min- 
ana, ix, 2265. erals, ix, 121; spangolite, new copper 

Osborn, H. F., structure and classifica- mineral, ix, 370; hamlinite, new min- 
tion of the Mesozoic Mammalia, vi, eral from Maine, ix, 511. 

390; Mammalia of the Uinta forma- fayalite in the obsidian of Lipari, xl, 
tion, ix, 403. 75; composition of connellite, xl, 82; 

Osborne, T. B., higher oxides of copper, _— crystallographic notes, xl, 199; chal- 
ii, 333, copyrite crystals from Chester Co., 

Oswald’s Klassiker der exakten Wissen- Pa., xl, 207; anthophyllite, Franklin, 
schaften, Nos. 1-3, viii, 256; xl, 499. Macon Co., N. C., xl. 394; beryllium 

Owen, M.L., Plants of Nantucket, Mass., minerals of Mt. Antero, Col., xl, 488. 
vi, 393. Penhallow, D, P., tendril movements, i, 

Pp 46, 100, 178. 
Pennsylvania, geol. reports, i, 70, 227; 

Packard, A. S., Entomology for Begin- ii, 162, 408; v, 85, 415; vi, 153. 
ners, vi, 297; recent discoveries in Penrose, R. A. F., Jr., nature and origin 
Carboniferous flora and fauna of R.L, of deposits of phosphate of lime, vii, 
vii, 411. 413; Tertiary and Cretaceous of Ar- 

Pacific Ocean, see Ocean. kansas and Texas, viii, 468. 

Palaiontologie, Elemente, von Steinmann Penzig, O., Studi botanici, etc., iv, 494. 
und Déderlein, ix, 240. Perkins, C. A, vapor tension of sul- 

Paleontology, Manual, Nicholson and) phuric acid, and cathetometer micro- 
Lydekker, ix, 239. scope, xl, 301. 

and Geology, American, Miller, 1x,' Perkins, G. H., Catalogue of the Flora 
67. of Vermont, vi, 394. 
See Geology. Personal equation machine, new, Win- 

Panebianco, R., Rivista Min. Crist. Ital- terhalter, vii, 116. 
iana, vol. i, v, 86. Peruvian are, measurement of, Preston, 

Parallax of a Tauri, iv, 79. 

Paris Exposition of 1889, xl, 96. | Peters, E. D., Modern American Meth- 

Parry, C. C., Ceanothus, vii, 418. | ods of Copper Smelting, v, 88. 

Partridge, KE. A., atomic weight of cad- | Petrography, see Rocks. 
mium, xl, 377. Pfeffer, Beitrage zur Kenntniss der Oxi- 

Patterson, H. N., Check-List of N. A. | dationsvorgange in lebenden Zellen, 
Plants, iii, 244. viii, 166. 
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Phosphoro-photographs, Lommel, xl, 330. 
Photographic dry plates, effect of stain- 
ing upon, vii, 76; figures produced by 
electric action on, vii, 226. 
halos, suppression of, ix, 520. 
lens, Zenger, viii, 491. 
Photography applied to flight of birds, 
iv, 399. 
Chemistry of, Meldola, viii, 255. 
instantaneous, ii, 481. 


of oscillating electric sparks, Boys, | 


xl, 331. 
orthochromatic, vii, 229. 
by phosphorescence, iii, 307. 
pin-hole, Rayleigh, viii, 491. 
relation of silver salts to, see Silver 
under CHEMISTRY. 
surface tension studied by. ix, 519. 
by vital phosphorescence, iv, 311. 
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| Preston, E. D., deflection of plumb-line 
| and variations of gravity, Hawaiian 
Is., vi, 305; measurement of the Per- 
uvian are, ix, 1; magnetic and gravity 
observations on the west coast of 
Africa, ete , xl, 478. 
| Prestwitch, J., Geology, i, 311; v, 414. 
Pritchard, C., Uranometria, i, 317. 
Probst, J.. Klima und Gestaltung der 
Erdoberflache in ihrer Wechselwir- 
kung. v, 345. 
Pumpelly, R., fossils of Littleton, N. H.. 
v, 79. 
Purves, E. C., Geology of Antigua, i, 
226. 
Q 


Quicksilver pump, new, iii, 151. 


Photometer, Pritchard’s wedge, iv, 401. | 


Piano, time of contact between hammer 
and string in, Weed, ii, 366. 

Pickering, E. C., maps of ultra violet 
spectrum, ii, 223; temperature and 
heat of chemical combustion, ii, 173; 
spectrum of ¢ Ursee Majoris, ix, 46. 

Pillsbury, J. E., explorations of the Gulf 
Stream, vi, 225. 

Pirsson, L. V., mordenite, xl, 232: fow- 
lerite, New Jersey, xl, 484. 

Pitcher, F. B., absorption spectra of 
blue solutions, vi, 332. 

Planchon, J. E., Ampelidez, iv. 490. 

Planetary bodies, law of densities, viii, 
393. 

Planets, discovery of small, v, 505. 

relation of asteroid orbits to those 
of Jupiter, i, 318. 

Platinum, action of, on gases, iv, 64; 
and silver, comparison of radiations 
from melting, iv, 227. 

Polar expedition to Point Barrow, Re- 
port, i, 319. 

Polarization, circular, of tartrate solu- 
tions, Long, I, vi, 351; II, viii, 264; 
IT, xl, 275. 

by double image prisms, iii, 237. 
galvanic, Warburg. ix, 66. 

Portugal, geology, vi, 154. 

Poulton, EK. B., gilded chrysalides, iii, 
321. 

Powell, J. W., Report of Bureau of Eth- 
nology, i, 320. 

Power, transmission of, by alternating 
electrical currents, v, 252. 

Prantl, K., Die natiirlichen Pflanzen- 
familien, v, 259. 

Pratt, J. H., Jr., capillary electrometer, 
v, 143. 

Prescott, A. B., Organic Analysis, v, 
336. 


| Radiant energy, history of, Langley, vii, 
1. See Energy. 

Radiation in absolute measure, v, 77. 

electric, concentration by lenses, 
Lodge and Howard, viii, 75. 

measurement of, Hutchins, iv, 466. 

from melting platinum and silver, 
iv, 227. 

solar, influence on electrical phe- 
nomena in atmosphere of earth, Ar- 
rhenius, viii, 161. 

thermal, law of, Ferrel, viii, 3; ix, 
137. 

Radiophone, electro-chemical, Chaperon 
and Mercadier, vi, 153. 

Radlkofer, L., Serjania Sapindacearum 
Genus, monographic description, iv, 
493. 

Rath, G. vom, N. Carolina minerals, iii, 
159. 

Rattan, V., West Coast Botany, iii, 319. 

Rayleigh, Light and Electricity, vi, 468; 
composition of water, vii, 492. 

Rays, ultra-violet, disintegration of sur- 
faces by means of, Lenard and Wolf, 
viii, 247. 

See Light, Spectrum. 

Reade, T. M., submarine crater in the 
Atlantic near the Canaries, i, 226; 
Origin of Mountain Ranges, iii, 240 ; 
mountain making, v, 415; origin of 
normal faults, ix, 51. 

Reed, A. Z., Evolution versus Involu- 
tion, i, 317. 

| Refraction, double, in Iceland spar, Has- 
tings, v, 60. 

produced by metallic films, i, 
90. 


on electrical theory, Gibbs, v, 467. 
Refractive indices, variation with tem- 
perature, i, 50. 
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Reflection and refraction, apparatus to, Rocks— 

| conglomerates, origin of, ii, 324. 

cordierite gneiss, Conn., Hovey, vi, 57. 

Cortlandt series. G. H. Williams, i, 26, 
iii, 135, 191, 243, v, 438, vi, 254; 
Kemp, vi, 247. 

crystalline, of Rainy Lake Region, iii, 

3 


illustrate, v, 322. 
selective of metals, Rubens, viii, 
162. 

Reid, H. F., theory of the bolometer, v, 
160. 

Renevier, fossils in the Alps, v, 80. 

Resistance of alloys of ferro-manganese 
and copper, Nichols, ix, 471. 

B. A., unit of, Duncan, Wilkes and 
Hutchinson, viii, 230. 

electrical, of antimony and cobalt, 
iv, 151. 

internal, of batteries, measurement 
of, Peirce and Willson, viii, 465. 

measurements of, Feussner, ix, 317. 

unit of, see Ohm. 

Reusch, H., Bomeléen og Karméen, vii, 
498. 

Reyer, E., Theoretische Geologie, vi, 
389. 

Rhode Island, Geology, v, 415. 

Rice, W. N., trap and sandstone in gorge 
of Farmington River, Conn., ii, 430. 
Richards, R. H, zoetrope applied to 
crystallographic transformations, 

164. 

Richter, V. von, Inorganic Chemistry, 
v, 251. 

Richthofen, F. F. von, Atlas von China, 

Riddle, R. N., crystallized tungsten, viii, 
160. 

Riggs. R. B.. meteoric irons, iv, 59; so- 
called Harlem indicolite, iv, 406; com- 
position of tourmaline, v, 35. 

Robertson, J. D., zine sulphide from 
Cherokee Co., Kansas, xl, 160. 

Robinson, F. C., clay from Farmington, 
Me., iv, 407; supposed meteorite of 
Northford, Me., v, 212. 

Robinson, B. L., stem structure of Iodes 
Tomentilla, ix, 407. 

Rock-forming minerals, Rutley, vi, 295. 

Rocks— 
allanite and epidote., paragenesis of 

in rocks. Hobbs, viii, 223. 

andesites, ii. 28. 

Archean and Huronian, 
viii, 497. 

augite-syenites, Irving’s, Bayley, vii, 
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Winchell, 


basalt, ii, 27. 
of dikes in central Appalachian 

Virginia, Darton, Diller, ix, 269. 

basaltic lavas of Sandwich Islands, 
E. S. Dana, vii, 441. 

camptonite of Hawes, new locality, 
Nason, viii, 229. 

columnar structure, N. Jersey, Id- 
dings, i, 321. 


dacite, ii, 29. 

diorite dike, N. Y., Kemp, v, 331. 

diorites, ‘‘Cortlandt Series,” N. Y., 
Williams, v, 438. 

eruptive Tertiary, granitic structure in, 
iii, 315. 

of Fernando de Noronha, Williams, 
vii, 178; Branner, ix, 247. 

fulgurite, Mt. Blanc, i, 75; Mt. Viso, 
vii, 414, : 

hudsonite, Williams, i, 29. 

Hussak, on determination of, i, 156. 

gabbros, ‘ Cortlandt Series,” N. Y., 
Williams, v, 438. 

Igneous, Great Britain, Teall, vi, 154, 

of Krakatoa, Judd, vi, 471. 

lavas, lamination of acid, Iddings, iii, 
36. 

leucite-phonolite in Wyoming Ter., 
Hague, viii, 43. 

Lévy-Lacroix, Minéraux des Roches, 
vii, 414. 

metamorphic origin of California Cre- 
taceous, ete., Diller, i, 348. 

metamorphism, Dana, ii, 69; Irving, 
viii, 493. 

Microscopical Physiography, Iddings- 
Rosenbusch, vi, 471. 

minerals in, Lévy, vii, 414. 

monazite as an element in, Derby, 
vii, 109, 

norites, near Peekskill, N. Y, Wil- 
liams, iii, 135, 191, 243. 

ophiolite, N. Y., Merrill, vii, 189. 

ophiolitic and basic, of Italy, etc., ii, 
239. 

peridotite, augites in, Merrill, v, 488; 
Arkansas, Branner and Brackett, 
viii, 50; of Kentucky, Diller, ii, 
121; vii, 219; near Peekskill, Wil- 
liamsg, i, 26. 

of Pigeon Pt., Minn., Bayley, vii, 54, 
ix, 273. 

porphyrite bosses in N. J., Kemp, 
viii, 130. 

porphyritic structure, Dana, ii, 71. 

quartzite consolidated by enlargement 
of grains, i, 225; spotted, from 
Minn., Bayley, v, 388. 

quartz-keratophyre, Minn., 
vii, 54. 

quartzose basalt, Northern California, 
Diller, iii, 45. 


Bayley, 
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RocKks— 
Rosenbusch’s tables, vii, 414. 
rhyolite, topaz and garnet in, Cross, i, 

432. 
Rutley, rock-forming minerals, vi, 295. 
sandstones, pumiceous, Pliocene, Mer- 
rill, ii, 199; solian, Fernando de 
Noronha, Branner, ix, 247. 
scapolite-rock in N. J. Archean, Na- 
son, ix, 407. 
Smith, E. G., translation of Hussak, i, 
156. 
soda-granite of Pigeon Point, Bayley, 
ix, 273. 
texture of massive, Becker, iii, 50. 
volcanic of the Bala series, of Caer- 
narvonshire and associated rocks, 
Harker, ix, 406. 
of Salvador, Hague and Iddings, 
ii, 26. 
Rockwood, ©. G., American earthquakes, 
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Ruiley, F., devitrified glass, ii, 78; Rock- 
forming Minerals, vi, 295; fulgurite 
of Mt. Viso, vii, 414. 


Sabine, W. C., steam in spectrum analy- 
sis, vii, 114. 

Sachs, J. von, Physiology of Plants, iv, 
410. 

Saint-Lager, ancient herbaria, ii, 79; no- 
menclature, ii, 485. 

Salisbury, R. D., terminal moraines in 
Germany, v, 401. 

Salt, rock, dispersion of, iv, 67. 

Sand, sonorous, of Sinai, Bolton, ix, 151. 

Sand-transportation by rivers, Graham, 
xl, 476. 

Sandmeyer, hypochlorites of ethyl and 
methyl, ii, 74. 

Sandwich Islands, see Hawaiian. 

Sargent, C. S., journey of A. Michaux 
to the mountains of Carolina, ii, 466; 


ii, 7; Charleston earthquake, iii, 71; 
Japanese seismic survey, iv, 68. 
Rocky Mountain protaxis, Dana, xl, 181. 
Roemer, F., Fauna der Kreide von Texas, 
vii, 318. 
Rolleston, Forms of Animal Life, v, 504. 


Rominger, C., Primordial fossils, Canada, | 


iv, 490. 


Rood, O. N., notice of Einhorn’s Force | 


function in Crystals, i, 69. 

Rosa, E. B., determination of the ratio 
of electromagnetic to electrostatic 
unit, viii, 298. 

Roscoe, H. E., polymerization of hydro- 
carbons, ii, 76; on the Daltonian 
atoms, iv, 315. 


Rose, J. N., Revision of N. A. Umbel- | 


liferze, vii, 417. 

Rosenbusch, H., Microscopical Physio- 
graphy. translation by Iddings, vi, 
471; Hiilfstabellen zur mikroskopi- 
schen Mineralbestimmung in Ges- 
teinen, vii, 414. 

Roth, J., Geologie, i, 405; v, 257. 

Rowland, H. A., relative wave-length of 
lines of solar spectrum, iii, 182; water 
battery, iii, 147; effect of magnet on 


chemical action, vi, 39; ratio of elec- | 


tromagnetic to electrostatic unit of 
electricity, viii, 289. 

Russell, [. C., Glaciers in U. S., i, 310; 
Geological History of Lake Lahontan, 
iii, 242; subaerial decay of rocks and 
origin of red color of certain forma- 
tions, ix, 317; Quaternary history of 
Mono Valley, Cal., ix, 402. 

Russell, T., prediction of cold-waves, xl, 
463. 

Rucker, velocity of sound, v, 252. 

Runge, C., iron spectrum, vii, 495. 


Scientific Papers of A. Gray, viii, 

419. 

| Saussvre, H. B., monument to, ii, 246. 

| Scandinavia, geological map, ix, 521. 

| Schermerhorn, L. Y., physical character- 

istics of the Great Lakes, iii, 278. 

| Schmidt, A., Geologie des Minsterthals, 

v, 346; ix, 72. 

| Schneider, E. A., analysis of soil from 

| Washington Terr., vi, 236; constitu- 

| tion of natural silicates, xl, 303, 405, 
452. 

| Schott, C. A., magnetic dip in N. Amer- 
ica, iii, 430. 

Schulten, A. de, artificial minerals, i, 311. 

Schumann, C., Flora Brasiliensis, ii, 166. 

Schumann, M., criticism of Morley on 
the amount of oxygen in air, iv, 67. 

Schuster, A., diurnal variation of terres- 
trial magnetism, ix, 411. 

Scientific method, inculcation of, Gilbert, 
i, 384. 

Seudder, N. P., Isaac Lea Bibliography, 
i, 239. 

Seudder, 8. H., Carboniferous Arachni- 
dan, i, 310; Uebersicht der fossiler 
Insecten, i, 403. 

Scott, W. B., new Dinocerata, i, 303; 
Mammalia of the Uinta formation, ix, 
403. 

Seamon, W. H., zinciferous clays of 
southwest Missouri, ix, 38. 

Searle, A., zodiacal light, i, 159. 

Sedgwick and Murchison, Dana, ix, 167, 
235. 

Seely, H. M., Strephochetus, ii, 31; Cal- 
ciferous formation in the Champlain 
Valley, ix, 235. 

| Seismic survey, Tokio, iv, 68. 


; 

8 

a 

a 

i 

= 


542 


Seismological investigations, v, 97. 
See Harthquakes. 
Selwyn, A. R. C., tracks in rocks of the | 
Animikie group, ix, 145, 


Seymour, A. B., Index of the Fungi of | 


U. &., vii, 79. 
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Solubility and fusibility, vi, 383. 

| Solutions, blue, absorption spectra, 
Pitcher, vi, 332; character of, iv, 483; 
xl, 163; concentration by gravity, vy, 
75; tartrate circular polarization, 
Long, vi, 351, viii, 264, xl, 275. 


Shaefer, A. W., Pennsylvania Geology, | | Sound, diffraction of, Stevens, vii, 257. 


i, 22 

Shaler, N. S., geology of Cobscook Bay, 
ii, 35; fluviatile swamps of New Eng- 
land, iii, 210; Cambrian of Bristol Co., 
Mass., vii, 76; Martha’s Vineyard, 
vii, 502. 

Shea, D. W., calibration of an electrom- 
eter, v, 204. 

Sheldon, S., magnetism of nickel and 
tungsten alloys, viii, 462; neutraliza- 
tion of induction, ix, 17; magneto- 
optical generation of electricity, xl, 
196. 

Shepard, J. H., Inorganic Chemistry, i, 
221. 

Sherburn, C. D., Bibliography of Foram- 
inifera, vi, 295. 

Sherman, O. T., spectrum of comet C, 
1886, ii, 157; atmosphere of @ Lyre, 
iii, 126. 

Shufeldt. R. W., Outlines for a Museum 
of Anatomy, i, 408. 

Silver in volcanic ash, iv, 159. 

See Chemistry. 

Sky, blue color of, Crova, viii, 491. 

Slag having composition of fayalite, i 
405. 

Smith, E. G.. Rock-forming minerals, i, 
156; pseudomorphs of limonite after 
pyrite, i. 376. 

Smith, J. D, Fuumeratio Plantarum 
Guatamaleng’ ete., Pt. I, vii, 419. 

Smith, R. H, Geaphics, vii, 504. 

Smith, S, list of dredging stations in N. 
American waters, from 1867-1887, 
vii, 420. 

Smith, S. I., obituary notice of O. Harger, 
v, 425. 

Smith, W. B., crystal beds of Topaz 
Butte, iii, 134. 

Smithsonian Institution, Annual Report, 
vi, 78. 

Snow, conductivity. etc., of, ii, 481. 

Soil, nitrifying organisms in, iii, 420. 

Soils, fixation of nitrogen in, i, 391. 

Solar corona, Bigelow, xl, 343. 

See Sun and Spectrum. 
Solids, flow of, Hallock, iv, 277; v, 78; 
vi, 59; crilicism of Hallock, v, 78; 


powdered, compression of, Spring, vi, 


286; viscosity, Barus, vi, 178; chem. 

action between, Hallock, vii, 402. 
Sohms-Laubach, G. zu, Einleitung in die 

Palaophytologie, etc., vi, 72. 


velocity of, v, 252, 495. 
South America, geology of northern, 
Karsten, ix, 319. 
Carolina, 'geol. report, i, 73. 
Spectra, absorption, v, 412. 
of blue solutions, Pitcher, vi, 
332. 
of liquid oxygen and liquefied 
air, iv, 63. 
of mixed liquids, Bostwick, vii, 
71. 


of chemical elements, structure of, 
Rydberg, ix, 400. 
coincidence between lines of differ- 
ent, Love, v, 252; Runge, xl, 165. 
heat-, invisible, Langley, i, 1 
of hydrogen, oxygen and water va- 
pors, iv, 399. 
influence of light-producing layers 
upon, v, 253. 
metallic, Hutchins, vii, 474. 
photographic study of stellar, i, 407. 
ultra violet, of metalloids, Deslan- 
dres, vi, 388. 
See Spectrum. 
Spectral lines, distinction between solar 
and terrestrial, iii, 70. 
Spectro-photometric comparison of light, 
Nichols and Franklin, viii, 100. 
Spectroscope, Index to Literature of, 
Tuckerman, vi, 303, 388. 
new photographic, Hutchins, iv, 58. 
new universal chemicai, iii, 67. 
Spectroscopic optometer, i, 60. 
Spectrum, absorption of oxygen, vii, 224. 
analysis. Grunwald’s hypothesis, vi, 
67. 
steam in, Trowbridge and Sa- 
bine, vii, 114. 
use of interference fringes, v, 
495. 
of aqueous vapor, mountain study 
of, Cook, ix, 258. 
aurora, wave-length of principal line 
in, Huggins, viii, 75. 
of cadmium, i, 426. 
carbon, Kayser & Runge, viii, 411. 
of comet C, 1886, Sherman, ii, 157. 
of cyanogen and carbon, vii, 227. 
of gases at low temperature, Koch, 
viii, 491. 
of hydrogen, Thomas and Trepied, 
viii, 491. 
infra red solar, Abney, vi, 291. 


if 
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Spectrum invisible solar and lunar, Lang- | Steam engine, output as a function of 


ley, vi, 397. | speed and pressure, Nipher, viii, 281. 
of iron, vii, 495. | Steel, behavior of under magnetic forces, 
of magnesium, vii, 406. iii, 422 ; viscosity and temper of, Barus 
maps of ultra violet, Pickering, ii,| and Strouhal, iii, 20, 308. 

223. effect of magnetization on viscosity 
nebula in Orion, Huggins, viii, 170; | and rigidity of, Barus, iv, 175. 

xl, 173. effect of silicon on properties of, iii, 
of oxygen, Janssen. vi, 385; vii, 509. 

4, hydro-electric effect of temper, 
potassium, wave lengths of red-lines, Barus and Strouhal, ii, 276. 

v, 413; vi, 467. strain-effect of sudden cooling, Barus 
of rare earths, Crookes, viii, 486. and Strouhal, i, 439; ii, 181. 
of Sirius, xl, 175. structure of tempered, Barus and 
solar, i, 319. Strouhal, i, 386. 

light, intensity in, v, 77. viscosity and its relation to temper, 
oxygen lines in, vii, 75. Barus and Strouhal, ii, 444. 
photographic map of, vii, 240.. viscosity and relation to tempera- 
photography of invisible por-| ture, Barus, iv, 1. 
tions of, Zenger, viii, 411. Steen, A. S., Beobachtungs-Ergebnisse 
relative wave-length in lines of, der norwegischen Polarstation Bos- 
Rowland, iii, 182. sekop in Alten, v, 345. 
ultra red, i, 150. Steinmann, G., Elemente der Paliontol- 
unrecognized wave-lengths, Lang-| ogie, vii, 235; ix, 420. 
ley, ii, 83. Stellar, see Star and Spectrum. 


of ¢ Ursa Majoris, Pickering, ix, 46. | Stenzel, G., genus Tubicaulis of Cotta, 
use of induction sparks in studying, | _ viii, 164. 


i, 218. Stevens, W. L., apparatus for demon- 
See Spectra. stration of reflection and refraction, v, 
Spencer, J., Sound, Light and Heat, xl, 332; sensitive flame as a means of 
495; Magnetism and Electricity, xl, research, vii, 257; microscope magni- 
495. fication, xl, 50. 


Spencer, J. W., deformation of Iroquois | Stevenson, J. J., faults in southwest 
Beach and birth of Lake Ontario, xl,| Virginia, iii, 262; Lower Carbonifer- 
443. ous groups of Appalachian area in 

Sperry, E. S., composition of howlite, Penn. and the Virginias, iv, 37. 

iv, 220; mineralogical notes, vi, 317. | Stewart, B., Elementary Practical Phys- 

Sperry, F. L., pseudomorphs of garnet, ics, vol. ii, v, 79; Practical Physics. 
ii, 307; triclinic feldspars, iv, 390. v, 336. 

Spherometer, well-, Mayer, ii, 61. Stoddard, J. T., improved wave appara- 

Spring, W., criticism of Hallock on flow __ tus, ix, 218. 
of solids, v, 78; compression of pow- | Stokes, G. G., Beneficial Effects of Light, 
dered solids, vi, 286. | iv, 401. 

Springer, F., Revision of Palzocrinoidea, | Stone, G. H., wind action in Maine, i, 
ii, 410; morphological relations of | 133; terminal moraines in Maine, iti, 
summit-plates in Blastoids, Orinoids | 378; glacial sediments of Maine, xl, 
and Cystids, iv, 232. | 122. 

Spruce, R., Hepaticee Amazonice, i, 238. | Stone implement, New Comerstown, 0., 

Squinabol, S., contribuzioni alla Flora| xl, 95. 

Fossile dei Terreni Terziarii della | Stoney, G. J., cause of iridescence in 


Ligurio: I-II, ix, 72. | Clouds, iv, 146. 
Stalagmometer and quantitative analysis, | Storer, F. H., Agriculture, iii, 432, 509. 
v, 248. | Strains, energy m, Barus, vi, 468. 


Stammer, K., Chemical Problems, i, 221. | Strouhal, V., structure of tempered steel, 
Stars, fixed, parallaxes of, viii, 329. | i, 386; strain-effect of sudden cooling 
photographic determinations of posi- | in glass and steel, i, 439. 


tions, Gould, ii, 369. strain-effect of sudden cooling in 
Uranometria Oxoniensis, i, 317. | glass and steel, ii, 181; hydré-electric 

See Spectrum. | effect of temper in steel, ii, 276; vis- 
Steam calorimeter, Wirtz, xl, 329. | cosity of steel and its relation to tem- 


electrified, vii, 316. per, ii, 444. 


| | 

| 
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Strouhal, V., viscosity and temper of 
steel, iii, 20. 

Stur, A., Triassic flora of Virginia, vii, 
496. 

Suess, E., water level in enclosed seas, 
iv, 313; Das Anlitz der Erde, vol. ii, 
vi, 72. 

Sun, carbon in, Trowbridge and Hutch- 
ins, iv, 345; Chemistry of, Lockyer, 
iv, 228; elements in, Hutchins and 
Holden, iv, 451. 

heat of, iii, 423. 

light compared with electric are, 
Langley, viii, 438. 

oxygen in, Trowbridge and Hutch- 
ins, iv, 263. 

period of rotation of, Crew, viii, 
204. 

rotation of, Crew, v, 151. 

See Spectrum. 

Swamps, fluviatile, New England, Shaler, 
iii, 210. 


Tahiti, erosion of and rocks, Dana, ii, 247. 
Tarr, R. S., topographic features of cen- 
tral Texas, ix, 306; Lower Carbonif- 


erous limestone series in central Texas, | 


ix, 404; superimposition of the drain- 
age in central Texas, xl, 359. 

Taschenberg, 0., Bibliotheca Zoologica, 
II, iii, 245: iv, 412; vii. 86. 


Teall, J. J. H., British Petrography, vi, | 


154. 

Technological Quarteriy, iv, 80. 

Telephonic vibrations, Frohlich, viii, 76. 

Telescope objectives, Hastings, vii, 291. 

and scale reading, simple modifica- 
tion of method, Dubois, ix, 66. 

Temper, hydro-electric effect of, in steel, 
Barus and Strouhal, ii, 276; viscosity 
of steel and its relation to, Barus and 
Strouhal, ii, 444, iii, 20. 

Temperature, influence of, on magnetiza- 
tion, v, 253. 

See Heat, 

Tension, superficial, studied by photog- 
raphy, ix, 519. 

Texas, central, topographic features of, 
Tarr, ix, 306; Lower Carboniferous 
of, ix, 404; drainage of, xl, 359. 

Geol. report, iii, 73. 
minerals in Llano Co., viii, 474. 

Thermo-electricity, DeCoudres, ix, 317. 

Thermometer bulbs, effect of pressure 
on, iv, 67. 

platinum, Griffiths, xl, 494. 

Thompson, 8. P., Klementary Lessons 
in Electricity and Magnetism, ix, 235. 

Thorpe, T. E., Dictionary of Applied 
Chemistry, ix, 519. 
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| Threads of glass, ete., production of very 
fine, iv, 311. 

Thurston, Engine and Boiler Trials, xl, 
262; Heat as a form of Energy, xl, 
495. 

Tillman, 8. E., Elementary Lessons in 
Heat, viii, 492. 

Todd, J. E., Missouri Coteau, i, 69. 

Todd, D. P., observations of eclipse, 
1887, in connection with electric tele- 
graph, iii, 226; Amer. Eclipse Expe- 
dition in Japan, vi, 474, 

Topaz Butte, crystal beds of, Smith, iii, 
134. 

| Tornado predictions, verification of, Ha- 
zen, iv, 127. 

| Torrey, J., Jr., Iowa meteorites, ix. 521; 
microscopic structure of oolite, xl, 246. 

Torsion, resistance of bars to, Dewar, 

wi, 162. 

| Trelease, W., Synoptical List of N. 
American Species of Ceanothus, vii, 
418 


| Trenton Natural History Society, Jour- 
nal, i, 406. 

Trowbridge, J., physical notices, ii, 480; 
iii, 70, 151, 237, 307, 422; iv, 66, 150, 
227, 309, 399, 484; v, 77, 251, 337, 
412, 495; vi, 66, 151, 291, 387, 467; 
vii, 75, 226, 315, 409, 495; viii, 75, 
161, 246, 410, 491; ix, 66, 153, 233, 
316, 399, 519; xl, 165, 329. 

oxygen in the sun, iv, 263; carbon 
in the sun, iv, 345. 

steam in spectrum analysis, vii, 114. 

radiant and electrical energy, viii, 
217; magnetism of nickel and tung- 
sten alloys, viii, 462. 

neutralization of induction, ix, 17. 

Tschirch, A., Angewandte Pflanzenanat- 
omie, viii, 254. 

Tuckerman, A., Index to the Literature 
of the Spectroscope, vi, 303, 388. 

Tuckerman, F., gustatory organs of 
Lepus Americanus, viii, 277. 

Tuckerman Memorial Library, vi, 476. 

Tunzelmann, G. W. de, Electricity in 
Modern Life, ix, 401. 

Tyrrell, J. B., naturally reduced iron, iii, 
73; map of Duck and Riding Moun- 
tains, Manitoba, viii, 78; Post-tertiary 
in Manitoba, xl, 88; Cretaceous of 
Manitoba, xl, 227, 


| U 

| Ulrich, E. O., Paleontology, ii, 78. 
Ulrich, G. H. F., metallic iron, New 

| Zealand, iii, 244. 

| Upham, W., upper beaches and deltas 

| of Lake Agassiz, v, 86: marine shells 

' in the Boston till, vii, 359. 
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Valleys, submarine on Pacific coast, 
Davidson, iv, 69. 

Van Hise, C. R.. mica-schists and black 
mica-slates of Penokee-Gogebic series, 
i, 453; enlargements of hornblendes 
and augites in rocks, iii, 385; iron ores 
of Penokee-Gogebic series, vii, 32. 

Van Slyke, L. L., Kilauea after eruption 
of 1886, iii, 94. 

Vapor density below boiling point, ix, 
312; method, xl, 415; tension of 
sulphuric acid, Perkins, xl, 301. 

Venable, F. P., new meteoric irons, xl, 
161. 

Very, F. W., cheapest form of light, x], 
97. 

Vibrations, experiments with Hertz’s, 
G. F. Fitzgerald, ix, 233. See also! 
under Electric. 

telephonic, Frohlich, viii, 76. 
transverse, of cords and wires, 
Moler, vi, 337. 


Vilmorin, H. L. de, Alphonse Lavallée, | 


ii, 326. 
Vines, S. H., Physiology of Plants, ii, | 
411; Practical Instruction in Botany, | 


iv, 492. | 


Viscosity, pyrometric use of, Barus, v, | 

407. 

of solids, liquids, gases, Barus, ix. 
234. 

Vision, binocular, phenomena of, Le 
Conte, iv, 97. 

Volcanic action, Dana, iii, 102; Tertiary, 
in British Isles, Geikie, vii, 230; 
Judd, vii, 412. 

eruption in New Zealand, ii, 162. 
glass changed to pumice, iii, 76. 
mountain, dissected, Dana, ii, 247. 
soils, Italian, Ricciardi, ix, 404. 

VOLCANOES— 

Characteristics of, with facts from the 


| 


Hawaiian Islands, Dana, ix, 323. 
Barren Island, i, 394. 
Hawaii, Alexander, ii, 235, 236; 

Brigham and Lyman, xl, 335. 

Mauva Loa, in July, Merritt, | 

1888, vii, 51; Baker, vii. 52. 

eruption of, iii, 316. 
Mokuaweoweo, 1880, 1885, 

ham and Alexander, vi, 33. 
Kilauea, Dana, v, 15, 213, 282 

vii. 48 ; Emerson, vy, 257. 

elevation of cone in, by inflowing | 
‘lavas, Dodge, iv, 70. | 
eruption of, i, 395. 
after eruption 1886, Emer- 
son, Van Slyke and Dodge, i iii, 
87; Dana, iii, 102, 239, 433. 
history of, Dana, iv, 81, 349. 
6 


Dodge, | 


VOLCANOES— 
Kilauea in 1880, Brigham, iv, 19. 
and Mt. Loa (Mokuaweoweo), 
Dana, vi, 14, 81, 90, 167. 
relation of, to Vesuvius, Dana, 
iii, 102. 

Maui and Oahu, Dana, vii, 81; oceanic 
depth about, vii, 192. 

Japan, ii, 233; Baldaisan, eruption of, 
Manstield, vi, 293; Kikuchi, viii, 
247; xl, 169; Nina-fu, eruption of, 
iii, 311. 

Krakatoa, lavas of, v, 341; Judd, vi, 
471. 

and ir New Zealand, Dana, vi, 
104. 

submarine in Atlantic, i, 226. 

Western isles of Scotland, Judd, viii, 
163. 

Voltaic balance, vii, 229. 
Vries, H. de, Planten-physiologie, i, 314; 
glycerin in its relations to certain tis- 

sues, vi, 158. 


WwW 


Wachsmuth, C., and F. Springer, Palzo- 
crinoidea, i, 311; Revision of Palso- 
crinoidea, ii, 410; morphological rela- 
tions of summit-plates in Blastoids, 
Crinvids and Cystids, iv, 232. 

Wachsmuth’s Palieocrinoidea, review of, 
iii, 154, 

Wadsworth, M. E., Ore-deposits, i, 474. 

Walcott, C. D., Cambrian of North 
America, ii, 138, 

Taconic System, iii, 153; Cambrian 
Faunas of N. America, iii, 158. 

genus Archeocyathus of Billings, 
iv, 145; fauna of Upper Taconic of 
Kmmons, Washington Co., N. Y., iv, 
187. 

Taconic of Emmons, v, 229, 307, 
394. 

Cambrian fossils from Mt. Stephens, 
vi, 161. 

Olenellus fauna in N. A. and 
Kurope, vii, 375; viii, 29. 

review of Dr. R. W. Klls’s Report 
on Geology of portion of Province of 
Quebec, ix, 101; notice of N. Y. Re- 
port, including Clarke on the Her- 
cynian Fauna, ix, 155, 

Waldo, C. A., Descriptive Geometry, v, 
345. 

Waldo, F., recent contributions to mete- 
orology, ix, 280. 


| Wallace, A. R., Darwinism, viii, 170. 


Wallace, R., India i in 1887, vi, 302. 
Ward, L. F., determination of fossil 
dicotyledonous leaves, i, 370. 
Flora of the Laramie Group, iv, 487, 
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Ward, L. F., notice of W. C. Williamson 

on fossil plants, v, 256. 

fossil plants and the Potomac form- 
ation, vi, 119; geological notices, vi, 
71, 391. 

geological notices, viii, 414, 493. 

notice of a paper on fossil plants of 
British America, ix, 520; of Fontaine’s 
Potomac Flora, ix, 520 

Washburn Observatory, publications, i, 
480. 

Washington, H. S., contributions to min- 
eralogy, iii, 501; minerals from Utah, 
v, 298, 

Watson, S., Contributions to American 
Botany, vi, 392; vii, 415 

Water, analyses of geyser, iv, 174; level 
in enclosed seas. variations in, iv, 313. 

battery, Rowland, iii, 147. 

composition, Rayleigh, vii, 492. 

electrolysis, von Helmholtz, vi, 293. 

freezing of aerated, iii, 306. 

latent heat of evaporation, Die- 
terici, vi, 152. 

spectrum of, v, 337. 

weight of cubic inch, Chaney, xl, 
495. 

Watts’s Dictionary of Chemistry, viii, 
409. 

Wave-length, of red lines of potassium, 
Deslandres, vi, 467. 

Wave-lengths, absolute, iv, 400. 

See Light. 

Wave-motion apparatus, Stoddard, ix, 
218. 

Wave, velocity of explosive, i, 149. 

Waves in air produced by projectiles, 
Mach and Wentzel, xl, 419. 

electrical, in conductors, Hertz, viii, 
246; see also Electric. 

electro-magnetic, interference, Fitz- 
gerald, vi, 387. 

Weber, instrument for measuring heat, 
v, 251. 

Websky, M., Crystallography, iv, 408. 

Weed, C. K., time of contact between 
hammer and string in piano, ii, 366. 

Weed, W. H., formation of siliceous 
sinter, vii, 351, 501; carbonic acid 
and other gaseous emanations of Death 
Gulch, ix, 320; Diatom beds and bogs 
of Yellowstone Park, ix, 321. 

Weisbach, A., new minerals, ii. 163. 

Weiss, E., comets (Fabry and Bernard), 
i, 238 

Wells, H. L., bismutospheerite from 
Conn., iv. 271. 

new mineral, beryllonite, vii, 23; 
sperrylite, new mineral, vii, 67. 

analyses of Branchville phosphates, 
ix, 201. 


GENERAL INDEX. 


[42 


‘Wells, H. L.,. selenium and tellurium 
minerals from Honduras, xl, 78. 

Whale, fossil in Quebec, Kalm, iii, 242. 

Wheatstone bridge, generalization of, 
iii, 238. 

Wheeler, H. A., temperature at Lake 
Superior mines, ii, 125; artificial lead 
silicate, ii, 272; plattnerite from Idaho, 
viii, 79. 

White, C. A., age of coal in Rio Grande 
region, iii, 18; relation of contempo- 
raneous fossil faunas and floras, iii, 
364; review of Palgocrinoidea of 
Wachsmuth and Springer, iii, 154. 

geological abstract, iv, 232. 

notice of Wachsmuth’s Crinoids, 
232. 

contributions to Paleontology 


iv, 


of 


Brazil, v, 255; relation of Laramie 
group to earlier and later formations, 
v, 432. 
uget Group of Washington Terr., 
443. 


vi, 
Lower Cretaceous of the Southwest, 
viii, 440. 

White, D., Cretaceous plants from Mar- 
tha’s Vineyard, ix, 93; notice of Feist- 
mantel, xl, 495. 

White, I. C., gas-wells on anticlinals, i, 
393; Pennsylvania Geology, i, 228; 
bowlders at high altitudes along some 
Appalachian rivers, iv, 374. 

White, J.C., Dermatites venenata, iv, 410. 

Whiteaves, J. F., Fishes of Canadian 
Devonian, Pt. II, viii, 259. 

Contributions to Canadian Palzon- 
tology, viii, 493. 

Whitfield, J. E., analyses of meteoric 

irons, iii, 500. 

analyses of natural borates, etc., iv, 
281; Rockwood meteorite, iv, 387; of 
meteoric irons, iv, 472. 

Fayette Co. meteorite, vi, 113. 

analyses of waters of Yellowstone 
Park, vii, 234; new meteorite from 
Mexico, vii, 439. 

Whitfield, R. P., Fossil Scorpion, i, 228; 
Mollusca of clays and marls of New 
Jersey, li, 324. 

Whittle, ©. L., trap sheets of Connecti- 
cut Vailey, ix, 404. 

Wigand, A., Das Protoplasma als Fer- 
mentorganismus, vii, 77. 

Wilkes, G., B. A. unit of resistance, 
viii, 230. 

Willcox, J., identity of modern Fulgur 
perversus with Pliocene F. contrar- 
ius, Conrad, ix, 352. 

Willey, H., Study of Lichens, iv, 75. 


| Williams, A., Jr., Mineral Resources of 


the United States, i, 229; iii, 317. 
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Williams, G. H., Peridotites near Peeks- | Wislicenus, geometrical isomerism, vii, 
kill, N. Y., i, 26: 494, 
Modern Petrography, iii, 79; norites Wittrock, Exsiccate, i, 237. 
near Peekskill, N. Y., iii, 135, 191; Woeikof, A., Croll’s hypotheses of geo- 
orthoclase in norite, iii, 243. ’ logical climates, i, 161. 
serpentine at Syracuse, N. Y., iv, W®ohler memorial, i, 320. : 
137; minerals of Baltimore, iv, 160; Wood, J. W., Jr., geographical develop- 
twin crystals of pyroxene, Orange Co., . ment of northern New Jersey, ix, 404. 
N. Y., iv, 275. Wood, T. F.. Botanical work of M. A. 
gabbros and diorites of “Cortlandt Curtis, i, 159. 
Series,” near Peekskill, N. Y., v, 438; Woodward, A. S., Catalogue of British 
petrographical microscope, v, 114. fossil Vertebrata, ix, 402. 
contact-metamorphism near Peeks- Woodward, H. B., Geology of England 
kill, N. Y., vi, 254. and Wales, iv, 158. 
petrography of Fernando. de No- Woodward, R. S., mathematical theories 
ronha, vii, 178. of the earth, viii, 337. 
hemihedrism in the monoclinic sys- Wright, G. F., Muir glacier, iii, 1; Ice 
tem, viii, 115. | Age of North America, viii, 412. 
celestite from Mineral Co., W. Vir- 
ginia, ix, 182; hornblende of St. Law- | Y 
rence Co., N. Y., ix, 352. 
Crystallography, xl, 424. 

Williams, H. S., Devonian Lamellibran- 
chiata, ii, 192; Devonian system in 
N. America, v, 51; of Devonshire, ix, | 
31. 


Yeates, W.S., pseudomorphs of native 
copper after azurite, New Mexico, viii, 
405; new localities of phenacite, ix, 
325; phenacite not found at Hebron, 
Me., xl, 259. 
Yellowstone National Park, formation 

Williams, J. W, eudialyte and eucolite, of geyserite deposits through the 

Iderb agency of algze, vii, 351, 501. 

©. wower Helderverg Yokoyama, M., Jurassic Plants from 
New York, i, 139. 
Williamson, W. C., Fossil Plants of Coal 
Measures, Pt. XIII, v, 256; Pt. XIV, Z 
vi, 71. 

Willson, R. W., mode of reading mirror Zoe, Biological Journal, xl, 93. 
galvanometers, vi, 50; measurement Zoetrope, use of, in crystallography, ii, 
of internal resistance of batteries, viii, 164. 

465; magnetic field in Jefferson Phy- Zoological bibliography, vii, 80; ix, 163. 
sical Laboratory, ix, 87, 456. Bibliotheca, Chun and Leuckart, iv, 

Wilson, H. V., on Manicina areolata, vii, 412, 420; Taschenberg, v, 505. 

502. excursions in Fayal and San Miguel, 

Winchell, A., Elements of Geology, ii, Guerne, vi, 77. 

243; unconformability between Ani-| Zoologie, Verzeichniss der Schriften 

mikie and Vermilion series, iv, 314;!  iiber, xl, 342. 

Shall we teach Geology? vii, 319; ZooLogy— 

Geological Report on Minnesota, Ar- Annelids, Ehlers, v, 424. 

cheean rocks of the Northwest, vii, 497. Arthropoda, compound eyes of, Clarke, 
Winchell, N. H., Geological and Natural ix, 409. 

History Survey of Minn., vii, 231, 497; Astrangia Danie, vii, 503. 

Geological Survey of Minnesota, 1888, Biological Survey of San Francisco 

ix, 67. Mt., ete, C. H. Merriam and L. 

Wind, prevailing direction of, Hazen, iv, Stejneger, xl, 498. 

461; vane, theory of, Curtis, iv. 44; Birds of Guadalupe Island, iv, 80. 
velocity and pressure, Hazen, iv, 241. Cicada, adaptation in, i, 316. 

Wind-action in Maine, Stone, i, 133. Chrysalides, gilded, iii, 321. 

Winds, Treatise on, Ferrel, viii, 420. Fauna of Great Smoky Mts., Merriam, 

Wings of birds, movements of, iii, 422. vi, 458. 

Winkler, C., Gas-Analysis, i, 153. | Fish Entozoa, Linton, vii, 239. 

Winnipeg Lake, ancient beaches of, viii, | Foraminifera, Recent and Fossil, Bibli- 
78 ography of, Sherburne, vi, 298. 


Winterhalter, A. G., new personal equa- Forms of Animal Life, Rolleston, v, 
tion machine, vii, 116. 504, 
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ZooLogy— 


‘Gastropoda and Scaphoroda of the 
“ Blake,” Dall, viii, 254. 

Insects, diseases of, ii, 81. 

Japanische Seeigel, Déderlein, v, 505, 


Lepus Americanus, gustatory organs , 


of, Tuckerman, vii, 277. 


Manicina areolata, H. V. Wilson, vii, 


502. 

Medusa, rhizostomatous, New Eng- 
land, Fewkes, iii, 119. 

Medusze, deep-sea, Fewkes, v, 166. 

Mollusca, economic of New ‘Bruns- 
wick, Ganong, ix, 163. 

Mollusks, deep-sea, Dall, xl, 94; from 
dredgings ofthe ‘‘ Blake,” Dall, viii, 
254. 

Pelecypoda. etc., phylogeny of, Jack- 
son, xl, 421. 
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ZOOLOGY— 


Pelecypods, hinge of, and its develop- 
ment, Dall, viii, 445. 

Pyrophorus noctilucus, light emitted 
by, Langley and Very, xl, 97. 

Red-backed mouse (Hvotomys Caro- 
linensis), Merriam, vi, 458. 

Seal, West Indian (Monachus trop- 
iealis), iv, 75. 

Shark, living Cladodont, i, 73. 

Sponges, Monograph of Horney, Len- 
denfield, viii, 417. 

Tissue, theory of origin of, Hyatt, i,332. 

Tortoise (Chrysemys picta) with two 
heads, Barbour, vi, 227. 

Trilobite, visual area in, Clarke, vii, . 
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West Coast Shells, Keep, v, 264. 
See further under Geology. 
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